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An nouncing a new book of utmost value 


to Designers and Users of Atmospheric Heat ' 
Exchange Equipment 
WEATHER DATA 


FOR 7 
GN 
COOLING EQUIPMENT DESI 





COINCIDENT DRY BULB VALUES WITH 
HIGH WET BULB VALUES 


This book is an evaluated summary of 10 million 





summer hourly observations spanning 10 years at 





over 400 official United States, Canadian, and Peer sagen ee Gane, wore 
Mexican weather stations. ee ” 
Staff-prepared by recognized authorities, it pre- WINDS RELATED TO HIGH WET BULB TEMPERATURES © 
sents in text, table and map form the 1%, 5% and Velocity changes with height en eo Daily ’ 
15% design levels of wet bulb temperatures at each : : “ee ad Bi ma tig ; a a oe : _— 
weather station. Other values presented include dry aennniesen: Makin _ 
bulb temperatures, and wind speeds and directions + Ranges of vek Cooling towet 
coincident with the high wet bulb temperatures. , 
DRY BULB DESIGN VALUES 

“Evaluated Weather Data for Cooling Equipment EE a Se er 
Design'’ is the most complete and up-to-date 
weather data manual ever presented to designers INTERPOLATION BETWEEN STATIONS 
and users of atmospheric heat exchange equipment Variation in wet bulb due to elevation; Variatior 

dry bulb due to elevation; Variation in atmospheri 


ies pressure; Air mass modification; Influence of terrais 
Typical of Data Presented 


: : and adjacent operations; Solar radiation; Influer 
in Chapter and Section Form— 


vegetation; Examples. 





TEMPERATURE VARIATIONS: 





Daily variations; Monthly variations of wet bulb tem 
peratures; Ann ial climatic ranges of wet bulb ten per- 


atures; Typical “hot spell” weather sequences 





WET BULB DESIGN VALUES 





Pertinent considerations; Wet bulb temperature tabu 
lations at 3 design levels; Iso-line maps of wet bulb 


= $35.00 Cooling — 
p 


' sign ‘es 
erences associated with vari — at 


temperature trequency (] . > and 15 desi 
levels); Te 


ous frequency levels 











Copies of ‘Evaluated Weather Data for Heat Transfer Design’’ will be 
available beginning December 1, 1958, through the Fluor Representative 
in your area. Or, write direct to Fluor Products Company, Department DEW, 
Whittier, California. 
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A Quick Look 





at This Issue 
These handy digests permit checking 


the articles you want to read first. 
PETROCHEMICAL DEVELOPMENTS ‘58 
C] What Next for Butadiene? . . . Is butadiene 


destined only for rubber and plastics? What's the 
outlook for non-rubber uses? The next five to ten 
years can spell the difference in widespread uses of 
this versatile diolefin. Page 166. 


Watch Petrochemicals Grow in Europe. . . 
Don’t get caught with your exports down. Study 
carefully these data on the current production and 


rowth trends of European petrochemicals. Page 171. 


Look Carefully at BTX Aromatics . . . Pe- 
[ ] troleum aromatics are in unlimited supply, but 
the future of chemical production from these is in 
the far distant future. This look at present and past 
consumption patterns can open the door for new de- 


elopments. Page 174. 


Newest Acetylene Process——-SBA-Kellogg 
J - Available on a commercial basis and com- 
pletely proved in pilot plant operation, this process 
offers eight cents naphtha. Complete 
economic data and operation description are included 


Page 180. 


acetylene from 


Take a Look at cis-Polybutadiene . . . Here’s 
[J a fresh, new outlook for the production of su- 
perior butadiene rubbers based on solution polymeriza- 
tion using stereospecific catalysts. cis-Polybutadiens 
rubbers show superior properties in heavy trucl 
tests. Page 187. 


cK tire 


How to Separate Xylenes for Profit .. . 
Here are the advantages and disadvantages of 
the four methods—fractionation, crystallization. ex- 
traction and selective sulfonation—of xylene separa- 
tion. For the most economical production of pure 
xylenes combine the best features of these methods 


Page 195. 
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Special Big Tops for Caustics, Open Tops for Brine 


... part of major expansion 

at Port Neches, Tex. petrochemical 
plant at Jefferson Chemical. 

. . . special Graver cone roof 

design eliminates corrosion 


maintenance problems. 


GRAVER TANK & MFG. CO. INC. 
EAST CHICAGO, IND. 


Conventional cone roof construction would not do for the two 
largest tanks above. Interior roof structurals could not be protected 
against corrosion from the 50% caustic to be stored. And so Graver 
designed the roof structurals on the outside, leaving the interior 
smooth for easy application of a corrosion-resistant coating. 

Three tanks of this special design were built by Graver to 
answer the corrosion problem at Jefferson Chemical under order 
from Singmaster & Breyer, Inc., New York, Designers and The 
Fluor Corporation, Ltd., Los Angeles, Constructors. Also fabri- 
cated and erected by Graver were the eight open-top tanks above, 
used for slurries of raw and treated brine, for treating brine for cell 
liquor storage, as well as seven smaller open-top tanks and two 
solid nickel tanks. 


Plants and Offices 


Across America 





4) 


A Quick Look at This Issue. . . 





Which Project Gets Research Money? .. . 
L] Usually there are more research projects than 
either money or manpower available. Therefore, 
proper evaluation is necessary for wise expenditure 


of research money. Page 201. 


Design Tips for Acetylene Equipment .. . 
Admittedly acetylene handling is hazardous. 
However, here are some design criteria which help 
you avoid many of them. Be safe—check the discus- 


sion on Page 204. 
a Synthetic Natural Rubber is Here! . . . Po- 


tential producers of isoprene monomer seem to 
have the problem of low cost and purity under con- 
trol. Polymerization processes have been throughly 
developed. To keep abreast of the trends in synthetic 


rubber, turn to Page 208. 
‘a Ethylene——Petrochemical Genie . . . Here's 


the complete story on how ethylene has grown 
from a meager beginning into one of the most im- 
portant of all petrochemical starting materials. Ethyl- 
ene production, its derivatives and their end uses, 
together with a look at its future makes this article 
must reading. Turn to Page 214. 


Find Specific Gravities by Nomograph .. . 
You'll find this method a quick way to get ac- 
curate specific gravities of liquids. The five nomo- 
graphs in this article cover hydrocarbon mixtures, 
petroleum fractions and some 90 pure compounds. 
Page 225. 


New Ideas For Your Instrument Shop. . . 
L] There’s no substitute for good tools and a good 
place to work. Here are some ideas that you can in- 
stall in your instrument shop to boost efficiency. Turn 


to Page 233. 


Wind-Caused Sway On Slender Columns 
- « » A dimensional analysis approach eliminates 
the necessity of considering the direction of the wind 
acting on the column. A deisobutanizer tower is used 
as an example to show you how to calculate wind 
caused sway when you design such a column. Turn 


to Page 237. 
Try Gas Treating With Hot Carbonate . . . 


The new hot potassium carbonate process is 
getting recent interest as a way to remove carbon 
dioxide from natural gas. Here is a comprehensive 
review of the process giving operating and economic 


data. Page 241. 


How Chemical Composition Affects Proper- 

ties of Paving Asphalts . . . Contrary to 
opinion, long standing asphalt tests have little if any 
bearing on engineering properties. This article, based 
on exacting tests of reconstituted asphalts, shows that 
good engineering properties are indicated by low 
ductility and positive-spot tests from asphalts with 
high asphaltene and oil components. There’s data to 
back-up this contradiction of traditional opinion, s 
turn to Page 247. 
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How Phillips Applies Chromatography . . . 
In natural gas analysis, Phillips found chroma- 
tography to be a quick, accurate method. Here are the 
details of apparatus, procedures and typical chroma- 
tograms on a complete natural gas analysis. Page 251. 


Initial Exchanger Costs vs. Maintenance. . . 

This two-year study of 1,500 refinery shell and 
tube heat exchangers strives to find an economic bal- 
ance between initial costs and future maintenance. 
One example concludes that 40 percent excess sur- 
face is optimum, but other cases might be presented 
to show circumstances where anywhere from 15 per- 
cent to 100 percent would be a more logical provi- 
sion. For complete details, turn to Page 267. 


Field Test Depressants for Reversion .. . 

ASTM Pour Point tests offer little indication to 
reversion tendencies of lube oil stocks. Here is a field 
test for checking the reversion tendencies and effect- 
ivness of three Pour Point depressants with five base 
oils, You will see how careful study of similar tests 
can save you money on depressants when you turn 
to Page 273. 


The Solubility of Propane in Water . . . Ex- 
a perimental and smoothed data are given here 
for pressures from atmospheric to 500 psia and tem- 
peratures from 60 to 280 F. See Page 275. 


API Survey Shows Few Amine Stripper Cor- 
LJ rosion Problems ... The use of alloy ma- 
terials in the reboiler bundle has effectively eliminated 


the main corrosion problem in the system. Additional 
use of inhibitor injection seems to be effective in clean- 
ing the system. Other methods of corrosion control 
do not seem warranted except in carbon steel reboiler 


tubes. Turn to Page 281. 
a Gas Compressibility by Nomograph .. . 


Quickly find compressibilities for most gases 
from this nomograph with none of the usual tedious 
interpolations. Here’s another of those generalized 
nomographs which can save time when doing 
“quickie” calculations. You must clip and file this in 


your design notebook. Page 284. 
a How Du Pont Handles Alcoholics . . . In far 


too many cases, supervisors make the grave mis- 
take of either treating an alcoholic condition too 
lightly or trying to cover up for the alcoholic. It is 
possible to “cure” alcoholism, but the most difficult 
part is getting the alcoholic to admit he has a prob- 
lem. Here’s good advice from Du Pont about how to 
handle what is called industry’s billion dollar head- 
ache. Turn to Page 329. 


Capital Expenditures—How Effective? . . . 

At last, here is the answer to the question, “How 
effectively have oil companies utilized their capital 
expenditures since World War II?” This article clearly 
outlines three ways to measure oil company growth 
then shows how each company ranks for every dollar 
of capital investment. Turn to Page 338. 
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This lineup of Wilson-Snyder Process Pumps handles the various streams in Alkylation Process requirements. First pump 
in the line is a two-stage unit handling hydrofluoric acid for the overhead regenerator at 700 ft. differential head. 


This two-stage pump in stripper bottoms service han- 
dies light hydrocarbons at 910 ft. differential head. 


Wilson-Snyder Works 
Oil Well Supply Division 
United States Steel 


See why Wilson-Snyder Process 
Pumps are your BEST buy! 


The Material and Specification Requirements .. . associ- 
ated with pumps for this exacting service can be furnished in 
Wilson-Snyder Pumps at minimum cost to you, and in the 
shortest possible time—the result of a broad and well-planned 
inventory program—which also helps you when replacement 
parts are needed. 

Small Parts Inventory Required—Both single- and two- 
stage models are designed for maximum interchangeability of 
parts. Only 4 sizes of bearing bracket assemblies service 22 
different sizes of pumps so that investment in replacement parts 
is extremely small. 


Maintenance Is Simplified—These pumps can be readily 
dismantled for inspection and maintenance without disturbing 
piping connections or driver unit. The entire rotating assembly 
can be removed for servicing, after removing the coupling spacer 
and the nuts from the case-parting flange. 

Convenient Application Service . . . on Wilson-Snyder 
Process Pumps can be secured through your nearest “‘Oilwell’’ 
Branch . . . or Wilson-Snyder Sales Engineers at Chicago, 
Illinois; Dallas, Texas; Houston, Texas; Los Angeles, Cali- 
fornia; New York, N. Y.; Tulsa, Oklahoma; or Pittsburgh, Pa. 


USS, “‘Oilwell”’ and Wilson-Snyder are trademarks 
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Hunt for Ol’ Timers 


FOR FEAR some of our old time readers failed 
to see the item on Page 5 last month we’re jumping 
to Page 7 this month for a repeat. We particularly 
PETROLEUM REFINER who 
have been with us since 1922 when the first edition 
of “The Refiner and Natural Gasoline Manufac- 
turer” made its appearance. And even if you don't 


want names of readers 


date that far back but are a relatively “newcomer” 
with a reading span of, say, only 25 years or so, we'd 
like to hear from you too. This effort is in connec tion 
with Oil’s Centennial in 1959 but after that’s come 
and gone we want to have that list to keep as one 
of our cherished treasures. If you qualify won't you 
please drop a line to our Centennial Editor, Petro- 
LeEUM REFINER, Box 2608, Houston 1, Texas, telling 
us when you started reading PR? We'll be ever so 
much obliged! 


The Shape It's In 


OUR CIRCULATION DEPARTMENT is at- 
tempting to determine by a spot survey whether or 
not copies of PR mailed to foreign subscribers are 
being received in good condition. Some months ago 
we changed from an envelope to a wrapper. The 
survey was to ascertain whether this change in pack- 
aging affected the condition of the issue when re- 
ceived by a subscriber. First returns threw us into 
something of a dilemma inasmuch as nearly a third 
said an improvement was noticeable, whereas about 
a fourth said their copies were in worse shape. We 
plan to use a heavier wrapper in the future for these 
foreign mailings and, of course, will continue the 
so that best all-’round results will be had. 


Keep Reservoir FULL! 


THE PETROCHEMICAL DEVELOPMENT 
articles contained in this issue are an illustrious ex- 
ample of this PR tenet: 

Current technical findings and data are important 
to our oil, gas and petrochemical processing industry 
and every man connected with it has a moral re- 
sponsibility in helping- to keep the reservoir brim- 
ming with technical know-how. This reservoir of 
knowledge would soon be empty if everybody kept 
taking things out and never putting anything back. 
The best technical reservoir procedure, we think, is 
through Perroteum Rertner, the publication that 
rates highest editorially and which reaches the most 
people in the industry. 


study 


Index of DEPARTMENTS 


(Technical Index on Page 3) 
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DUST 
‘SHAVE-OFF’ 


BY-PASS 
RE-ENTRY 
OPENING 





This Cyclione 


won't clog 
or plug 


Buell’s exclusive ‘Shave-off’ design permits large diameter cyclones that will not 
clog, plug, or bridge when properly operated: you avoid unnecessary maintenance work 
or process interruptions. 


The unique Shave-off port traps the dust that whirls upward in double-eddy currents, 
increases cyclone efficiency by eliminating this source of dust reentrainment. Whether 
installed singly or in groups, Buell Cyclones are the 


most efficient ever developed. 


Other features include extra heavy plate construction 
for longer service life, Buell-designed manifolds for 
more efficient, non-turbulent flow of dust-laden gases 

. and the confidence assured by a history of hundreds 
of installations everywhere in America. Write for a copy 
of the 12-page booklet, “The Exclusive Buell Cyclone”: 
Dept. 21-K, Buell Engineering Company, Inc., 123 
William Street, New York 38, N. Y. 


Large-diameter Buell Cyclones in series with Buell 
‘SF’ Electric Precipitator. 


Experts at delivering Extra Efficiency in DUST COLLECTION SYSTEMS 


For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER V ol. be No. 11 
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A Quick Look at the Industry T H I S M O N T H 


Oil Imports—Still No Answer . . . When Capt. Carson preaicted new voluntary im- 
ports plan would “not make some of the importers happy” he hit the nail on the 
head. Numerous comments range from the “we like it” to complete and caustic 
disagreement. Example of latter comes from Eastern States Petroleum and Chem- 
ical which claims program is “dishonest in the application of its purpose, is 
creative of monopoly, and quite obviously politically inspired.” 

Others are even contemplating non-compliance: 
© “We are faced with the serious problem of whether we can participate 


deliberately and voluntarily in a program so designed that it will liquidate 
the company.”—Tidewater Oil. 





e Unless there are modifications, “Atlantic will have no choice but to termi- 


nate its heretofore complete compliance with the voluntary program.”— 
Atlantic Refining. 


Main points of controversy say plan completely ignores historical background in 
determining quotas, and disregards huge foreign investments made at government 
encouragement. That it also fails to control finished products. Latest BuMines 
reports indicate total product import during third quarter was 83 percent over 
like period in °57. 

Of many plans and suggestions, Atlantic Refiming’s seems to be getting most 
serious thought. “Atlantic Plan” has five main points which suggest: 


1. Quotas be issued to refineries, not companies. 


2. Quotas not be transferable among companies, and imported crude must 
be refined in plant where quota was allocated. 


3. Each year 20 percent of permissible imports be divided among refineries 
requesting allocations. 


4. “Requested” allocations be based on refinery capacity rather than runs. 


5. Remaining 80 percent of permissible imports be allocated to individual 
refineries in proportion to actual use of imports over preceding three-year 
period. 

But not all companies are in total disagreement with the Carson plan as it now 
stands. Ashland Oil and Refining, Indiana Standard and Ohio Standard all feel 
plan is fair and equitable. 


It’s doubtful plan will go into action January | without revamping—and this 
probably will come in form of more emphasis on historical import basis. 


Oil and Atoms .. . Petroleum companies are buying into nuclear field at increasing rate. 
Of top two dozen U. S. uranium mills, four are oil-firm owned in whole or part; 
eight of 32 companies with big radiation research labs are petroleum. 


New Rubber Is Tough .. . Rugged synthetic rubber just developed resists kerosine, 
aviation fuels, and oil from 500 to —-100 F. Called nitrile silicone rubber, it may 
allow new designs of aircraft gaskets and other rubber parts. 


Another form of synthetic rubber bounced into news with Phillips’ success on 


PAGE 9 
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A Quick Look At The Industry (continued) Need to Know 
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controlled-structure synthetic rubber. Called “‘Cis-4,” product is made from com- 
mercial grade butadiene in solution process using stereospecific catalyst. 


Quick Look Around the Country .. . Sun Oil and Olin Mathieson form new company 
—SunOlin Chemical for urea production... Esso R & E buys rights (then grants 
them to Humble) to process developed by Texas University’s Dr. E. P. Schoch 
which converts petroleum gases into acetylene . . . GM claims it’s “well ahead” in 
production plans for gas turbine engine for heavy equipment use . . . Jersey 
Standard hikes ownership of Humble stock from 88 to 98 percent. 


Octanes Easing Higher . . . Octane ratings for October averaged 98.7 F-1 for premium 
and 91.4 for regular—both up 0.1 octane over previous month. 


fron Curtain Exports Posing Problems . . . Cut-rate competition from behind Iron 
Curtain is both current and long-range problem for domestic chemical producers. 
Increasing flow of benzene and naphthalene into U. S. from Soviet satellites is 
probably due more to desire for American dollars rather than political purposes. 
Whatever reason, however, there’s no indication flow will decrease for some time 
—possibly years. 


Fuel Cell Promises Much . . . Significant progress being made on new hydrocarbon fuel 
cell which transforms oxidation of hydrocarbons with air directly into electricity. 
If successful, would be no need to burn fuel to make steam to turn turbines to 
generate electric power. Replacing that cycle would be simple battery-like device 
with air and hydrocarbons fed in and generating flow of electrons. Oil and air 
go in—electricity, carbon dioxide and water come out. 


New Air Force Lube . . . Synthetic lubricating oil developed by Air Force may be two to 
five time more stable than organic lubes under nuclear radiation. Composed of 
benzene and oxygen, fluid holds up under 20 to 800 F. temperature swing. 


Navy Uses Carbon Black ‘Seeds’ . . . May be new petrochemical market in offing as 
Navy claims creation and destruction of clouds through carbon black seeding. 
Researchers believe process is result of carbon black’s ability to absorb sun’s heat. 


Oil Demand Likely to Rise . . . Independent Petroleum Association of America predicts 
petroleum demand in three months, November-January, will average about 
10,275,000 barrels daily. This is 3.8 percent more than same °57 period. 


Domestic consumption will hit 10 million bpd—up 4.2 percent over year ago. 
Exports are due to run 275,000 barrels daily—about same as year ago. Nearly 
all products have shown increases, with gasoline demand up about 4.5 percent. 


Perhaps a Friend . . . New Supreme Court Justice Potter Stewart describes his World 
War II duties as “floating around in a sea of 100-octane gas, bored to death 99 
percent of the time and scared to death one percent.” Perhaps this indicates 
some appreciation for a few of the risks involved in oil operations. 


Long Range Disaster Planning . . . One West Coast company has reportedly set up 
emergency hideout for use in event of war. Hideout is complete down to name- 
plate desks for top executives. 


Off the Job, Too . . . Some firms finally realize workers hurt off the job will slow produc- 
tion as much as those- hurt in plant. Result: look for more companies to push off- 
the-job safety programs aimed at reducing accidents in the home, i.e., fishing, 
hunting, boating, power tools, etc. 
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Giant Vacuum Bottle for Catalyst Storage 
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This vessel, recently shipped to a 
well-known Midwest refiner, was 
fabricated from ASTM A-285 Grade 
C steel. It measures 13’ x 70’ long 
and weighs 35 tons. The shell, 
designed for a full vacuum, is re- 
inforced with external Tee bars, 
while the head is hemispherically 
shaped and the bottom toriconically 
shaped—thus reducing the over-all 
thickness of the vessel. 


In addition to quality fabrication, 


on-time delivery of this job was a 
major consideration and Missouri 
Boiler kept its promise to help this 
contractor meet a vital construction 
schedule. 

If you would like to solve your 
delivery and scheduling problems, 
add Missouri Boiler to your bidders’ 
list for dependable quotations on 
custom fabricated pressure vessels 
and storage tanks. 


steel and alloy plate—3/16” to 1-1/4” 
path relieved ~ Split 


MISSOURI BOILER AND TANK COMPANY 


Formerly Missouri Boiler and Sheet Iron Works 


2216 Papin Street 


St. Louis, Missouri 


For more data on advertised products, use Readers’ Service Cards, last page 
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INTERESTED IN PRESSURE CENTRIFUGING ? 


Latest addition to the Merco line of centrifugal equipment is the new 
Pressure Centrifuge. Originally developed for a catalyst removal step 
in the production of linear polyethylene, this new unit shows definite 
aR promise in a variety of refining and petrochemical applications. 
Incorporating the unique return flow principle, this Merco can 
concentrate, wash, clarify, classify and recover soluble values... all 
at pressures up to 150 psi. There is no nozzle clogging nor solids 
build-up within the unit. The overhead drive eliminates the need 
for a submerged bearing; and a built-in, hydraulic hoist simplifies 
inspection and maintenance. 
~_— If there’s a step in your flowsheet where centrifuging fits in 
Centrifuge with 250° dia rotor bowl © ~=—s and where pressure or vapor tight conditions must be maintained, 
you’ll want new Bulletin No. 2600. Write for a copy to Dorr-Oliver 
Incorporated, Stamford, Connecticut. 
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ATLANTIC CATFORMING is solving 
refinery puzzles around the world! 








Atlantic’s Catforming process is being profitably used 
in these countries that circle the globe. 

Naturally, there are important reasons that explain 
this success. Here they are: 


] CATALYSTS Designed for your 
specific problems. 


SELECTIVITY Achieve superior yields 
at high octanes. 





DURABILITY Tolerance for moisture 


3 STABILITY High activity with long life. 
4 and nitrogen. 


5 REGENERATION Extends normal life 
several times. 


For further information on how your plant can use ATLANTIC 
Atlantic Catforming techniques, write or wire 

The Atlantic Refining Company, P.O. Box 8138, 
Philadelphia 1, Pennsylvania. 





it's the CATALYST that counts 
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FOR LONG-RUN RELIABILITY ! 
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e Wide range of finest quality copper-base alloy s— 
bi-metal combinations—to fit your application needs. 


e Well-stocked, nation-wide warehouses at Houston, 
Tulsa, Los Angeles and Bayway, N. J. 


e Experienced engineering staff at your service to help 
solve tube corrosion problems. 


Specify Phelps Dodge . . . a leading manufacturer of tubes 
for the fabricators of heat exchangers and condensers! 


S Gia 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


SALES OFFICES: Ationtc, Birmingham, Alo 
Cambridge, Moss, Chorlotte, Chicago 
Cincinnati, Cleveland, Dalles, Dayton, Detroit 
Fort Woyne, Greensboro, N. C., Houston 
indianapolis, Jocksonville, Kanses City, Mo 
Los Angeles, Memphis, Milwoukee, Minneop 
olis, New Orleans, New York, Philodelphic 
Pittsburgh, Portland, Ore., Richmond, Roch 
ester, N. Y., Son Francisco, St. Louis, Secttle 


Washington, D. C 


FOR LASTING QUALITY— FROM MINE TO MARKET! 
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PUZZLED by pressure tube problems? - 


Let Timken Company metallurgists select the one steel 
analysis that gives you maximum tube life per dollar 


VARIETY of high temperature steels can handle 
the combination of pressure, temperature and 
corrosion that your operation creates. But only one 
steel analysis can handle your problem in the most 
economical way, give you maximum tube life per dollar. 
Timken Company metallurgists can find it for you 
fast. They’re recognized experts in high temperature 
steels because they’re backed up by more than 25 years 
of research and experience. They’ve solved hundreds 
of industry’s toughest pressure problems—economi- 
cally. Ask these experts for help and you can be sure 
of getting the best possible tube life per dollar. 


TIMK 


TRADE-MARK REG. U.S. PAT. OFF 


And we've got the steels to do the trick. You can get 
Timken® seamless pressure tubes in sizes up to 11” 
O.D. x 3%” wall—available in all stainless and alloy 
grades to meet almost any combination of operating 
conditions. And because we make only electric 
furnace fine alloy steel, you can be sure of accurate 
analysis, uniformity from heat to heat, order to order, 
tube to tube. 

Why not save money by letting Timken Company 
metallurgists solve your pressure problem? The Timken 
Roller Bearing Company, Steel and Tube Division, 
Canton 6, Ohio. Cable address: ‘“‘TIMROSCO”’. 


= STEEL 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 


16 For more data on advertised products, use Readers’ Service Cards, last page. 
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One of the Reciprocating Pumps used in solvent recovery ot Kodak. Cutoway area shows how LATTICE-BRAID Packing is opplied to pump piston. 


Garlock LATTICE-BRAID* Teflon’ Packings Help 
Kodak Recover 95% of Film Solvent for Re-Use 


Applied on more than 100 pump pistons at 100 psi 
Garlock LATTICE-BRAID Teflon packings 
prevent leakage of solvents being refined for use 


pressure, 
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LATTICE-BRAID cross section shows how Tefion yarn posses diagonolly 
through packing body at 45° angle for grecter strength. 


again at Kodak. They create practically no wear on 
cylinder liners while the piston moves at rates up to 
sixty 12” strokes per minute. Longer operating life is 
assured: first, because of the lattice-braid construc- 


THE GARLOCK PACKING COMPANY, Palmyra, N. Y. 
For Prompt Service, contact one of our 30 sales offices and 
warehouses thtoughout the U. S. and Canada. 





tion, a completely through-and-through braiding of 
greater strength; second, because of the physical 
properties of chemically-inert Teflon yarn—low fric- 
tion coefficient, temperature stability, excellent cold- 
flow resistance. 

Installed at Kodak 2!4 years ago these Garlock 
LATTICE-BRAID Teflon Packings have increased 
pump efficiency and provided reliable service, with- 
out shutdown for maintenance. 


LATTICE-BRAID Tefion Packings are another impor- 
tant part of “the Garlock 2,000” . two thousand 
different styles of packings, gaskets, and seals to meet 
all your needs. The only complete line. That’s why 
your Garlock representative can give you unbiased 
recommendations. Call him or write for LATTICE- 
BRAID Folder AD-131. 


*Registered Trade Mark 
tDuPont Trade Mark. 


ARLOC HK 


Packings, Gaskets, Oil Seals, Mechanical Seals, 
Molded and Extruded Rubber, Plastic Products 





In developing THERMOBESTOS Insulation 


JM 


Not damaged by water. Ther- 
mobestos has the moisture 
resistance outdoor service de- 
mands. Soak it in water for 
one day or 365—and you can 
still walk on it without dam- 
age. Dry it out and Thermo- 
bestos is as good as new, with 
conductivity and structural 
etrength unimpaired. 











CONDUCTIVITY 
STU IM. PER SQ FT PER F PER HR 
BekeeBetsseersses 








Low Conductivity. The low thermal conductivity of 


Thermobestos is best demonstrated in actual service 
where it makes possible accurate, uniform temperature we Vi e 
control, helps reduce fuel costs and contributes materi- 


ally to operating efficiency. 
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for outdoor process industry applications 


research scientists didnt stop 
top insulating effectiveness... 


They added the three physical 
properties you most wanted— 


HIGH STRENGTH—LIGHT WEIGHT 
—MOISTURE RESISTANCE! 


Thermobestos® offers the lowest k factor of all 
insulations in general use throughout the process 
industries. For maximum heat control on out- 
door piping and equipment operating at temper- 
atures to 1200F it just can’t be beat! 

Yet top insulating effectiveness is only one 
reason why more and more engineers are speci- 
fying Thermobestos for refineries, chemical 
plants, and wherever hot outdoor vessels and 
piping must be insulated. For Thermobestos 
also offers a threefold bonus... 


. . . Three outstanding physical properties 
Thermobestos is 1) strong and rigid. Its hard 
composition resists crushing and easily with- 
stands unusual service abuse. Yet it is 2) light- 
weight for easy handling and fast application. 
And it is 3) highly moisture resistant, remains 


INSULATIONS 
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FOR LASTING THERMAL EFFICIENCY 
MATERIALS - ENGINEERING - APPLICATION 


undamaged even by prolonged wetting. 
Quickly, easily applied 


Thermobestos is made from hydrous calcium 
silicate . . . molded to size for proper fit. Its high 
strength makes it particularly adaptable for 
time-saving shop prefabrication of fittings and 
bends. 

Furnished in large sections, Thermobestos is 
easy to apply. It reduces the number of joints. 
In pipe insulation form, it comes in a complete 
selection of sizes up to 30” O. D. Also available 
in 6” x 36” and 12” x 36” blocks in a full range 
of thicknesses. 

For further information write for your free 
copy of the 12-page Thermobestos booklet, 
IN-169A. Address Johns-Manville, Box 14, New 
York 16, N. Y. In Canada, Port Credit, Ontario. 


JOHNS MANVILLE 


JM 
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The petroleum industry’s use for and need of 
water for operations, process consumption or 
heat transfer is met by Layne Vertical Tur- 
bine Pumps. 














Whether the supply or the demand calls for 
a 4 inch well or any size up to 42 inches, 
Layne Pumps are designed and engineered 
to deliver the required GPM economically 
and unfailingly. 





Pioneers and acknowledged leaders in the 
field of water, Layne produces pumps de- 
signed to meet multiple service requirements 
efficiently and economically. 


* /LP—Per Layne Pump 


LAYNE & BOWLER, INC., MEMPHIS 
GENERAL OFFICES AND FACTORY * MEMPHIS 8, TENN 
LAYNE ASSOCIATE COMPANIES THROUGHOUT THE WORLD 





WATER WELLS-VERTICAL TURBINE PUMPS 
: WATER. TREATMENT 





To: Layne & Bowler, Inc. 
Memphis 8, Tennessee 





Gentlemen: Please send me bulletin No. 100. 





Vame “ 
Title 

Organization 

Address 


City 














fee 


atctualieel 


j 
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Polyester and Phenolic Resins Plant — Toledo, Ohio 
Plastics and Coal Chemicals Division, Allied Chemical Corporation 


COORDINATION 
G O U N § S The Plastics and Coal Chemicals Division required installation of 


its new Polyester and Phenolic Resins facilities without plant 
shutdown or interruption of other production. 


Synchronizing its operations with those of the client, Catalytic 
completed the job as required . . . ahead of time and under 
the budget. 


With Catalytic—On Time—On Budget is far more than just a slogan. 


tn Canada: Catalytic Construction of Canada. Limited: 
Sarnia, Ontario; Toronto, Ontario; Montreal, Quebec. 
. 


Catalytic On-Time . . . On-Budget Services 
for the metallurgical, chemical, petrochemical and oil 


CONSTRUCTION COMPANY =e ss.mare 


curement; Construction. 
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Walworth Lubricated Plug Valves, available through 
Jones & Laughlin Supply Division, will give you 
better performance with these plus features. 


All Walworth Lubricated Plug Valves are hydro- 
statically tested at every position from wide open to 
fully closed. 


Positive open and closed stops and position 
indicators eliminate the guesswork in your valve 
operations. 


Designed with the adjustments on top, Walworth 
Lubricated Plug Valves are more accessible. 


The direct port opening of these valves eliminates 
flow restrictions. 


You can have Walworth Lubricated Plug Valves in 
sizes from 1,” to 30”. Walworth technical specialists 
will gladly assist in your valve engineering. 


Call your local Jones & Laughlin Supply Division 
store or office for complete information on better 
plug valves. 


Jones & Laughlin 


If its sold by J&L.... 
It’s the best available 








WILFLEY 


ACID PUMPS 


Here is one of the toughest pumping jobs in the manufacture of 


Sulphuric Acid. Actual cost records prove this Wilfley pump saves 


production dollars. Here again Wilfley is handling highly corrosive 
liquids efficiently and economically without leakage or undue ex- 
pense for pump maintenance. Wilfley’s continuous, trouble-free 
performance and longer pump life reduce operating costs in every 


installation. 


Wilfley Acid Pumps are available with pumping parts of the 


machinable alloys as well as plastic to meet all requirements. 
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AGTORY FABRICATED 10 RIGID SPECIFICATIONS! 
EAGLE-PICHER 


BLANKET 
INSULATION 


Ready for installation! Easily conforms to surfaces! 


Copper bearing steel laths, bound by uniformly spaced soft-drawn 
galvanized tie wires, keep blankets firm but flexible. 


Eagle-Picher mineral wool evenly dispersed over entire insulating area 
of each blanket. 


Completely free of large voids usually found in field-made blankets 
where insulation is simply packed in place. 


Smooth edges butted tightly together eliminate cracks and loose joints. 


Quickly applied to flat or slightly curved surfaces of any large equip- 
ment—or cut to fit irregular areas. 


Maximum thermal efficiency at temperatures as high as 1200 F. 


Eagle-Picher produces a complete line of industrial insulations 
for all temperatures from below Zero to over 2000 F. 





‘oe a ee .) ~wre ao oe ~ 


Finished job, free of large voids! 


FREE SAMPLE! 
Write today! 


Eagle-Picher Blanket Insulation 
conforms to Commercial Stand- 
ard CS-117-49. 





OS. OEPARTEENT of COMMERCE 





Cceerweo er 
MANUFACTURER 


Me. 103 




















EAGLE-PICHER 


% The Eagle-Picher Company « General Offices: Cincinnati 1, Ohio 





Since 1843 
(Member of Industrial Mineral Fiber Institute) 
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FOR 
Y » HYDROTREATING: 














PER BARREL ACCUMULATED 
CATALYST COSTS ON A 
DIFFICULT-TO-TREAT, 

HIGH SULFUR, 
HIGH NITROGEN STOCK, 
~) USING HARSHAW COBALT 

Z MOLYBDATE CATALYST* 



































Y 


HYDROTREATED PRODUCT 


Consistently low catalyst costs for hydrotreating, using Harshaw Cobalt 
Molybdate Catalyst, are possible because the inherent ruggedness and high 
thermal stability of our catalyst permits repeated regenerations while 
maintaining full activity—in one instance 223 regeneration cycles without 
loss in activity. 


This versatile Harshaw catalyst performs efficiently over a wide range of 
feedstocks—from low boiling naphthas to heavy coker distillates. In 
all applications, the long life of our catalyst reflects reduced per-barrel costs. 


For further information contact the Harshaw Branch nearest you. 
Our representative will be happy to discuss with you the application of 
Harshaw Cobalt Molybdate Catalyst to your operation. 


*Based on an actual customer experience to date in a specific unit still operating. 
Its continuing operation will further reduce the 6/10¢ per barrel cost. 


CHICAGO 
CINCINNATI 
CLEVELAND 
DETROIT 
HASTINGS-ON-HUDSON 
HOUSTON 
LOS ANGELES 
PHILADELPHIA 
PITTSBURGH 
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Corrosion protecnon is continvous in soran lined pipe—liquid never touches metal. 


Here’s why Saran lined pipe offers long range economy 


It’s rigid steel pipe... lined with ' 
corrosion-resistant saran ... keeps shutdowns to a minimum for years 


Looking ahead? Do your plans call for a complete corrosion- 
resistant piping system with a low total installation cost... 
a system that requires a minimum of maintenance . . . that’s 
simple to modify . . . that can be fabricated in the field? 


Then it will pay you in every way to look into the genuine 
economy of a complete system of saran lined pipe. 


First, consider the natural advantages of the new gray saran 
lining itself. Its lower coefficient of thermal expansion and 
contraction more closely approaches that of steel. This pro- 
vides a broader operating temperature range and greater 


SARAN UNED PIPE COMPANY 
DEPT. 2000F-1 

2415 BURDETTE AVENUE 
FERNDALE 20, MICHIGAN 


Please send me information on 


C) Saran lined pipe, fittings and valves 
(C2 Saran lined centrifugal pumps 


CZ Saratoy 838 chemical-resistant sheeting. Address 


resistance to thermal cycling. It can be installed in systems 
with operating pressures from full vacuum to 300 p.s.i. and 
temperatures up to 200° F. Add to these advantages the 
immediate availability of saran lined pipe, valves, pumps and 
fittings and you have an ideal piping system that can be 
installed without trouble, waiting or hidden costs. 

If your plans call for lined tanks, you'll want the advantages 
of Saraloy® 898 tank lining added to your saran lined pips 
system. Get the complete story on how it will pay you to 
install a complete saran and Saraloy 898 lined system. THE 
DOW CHEMICAL COMPANY, Midland, Michigan. 


Compeny—__ 


Stote 


YOU CAN DEPEND ON 
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“Used many makes 
of turbines... 


PREFERS 
COPPUS” 


If you want to know about turbine 
performance, ask an operator. He 
knows. And, in the words of one of 
them: 

“T have had occasion in the 
past to operate many makes of 
turbines. The plant in which I 
am now employed is almost en- 
tirely Coppus equipped on our 
auxiliary equipment. I find 
your turbines most satisfactory 
and would like to congratulate 
you on your design.” 

Whether you use a Coppus with a 
regular wheel or wide bucket “L” type 
you. get these proven features: 

@ Turbines rated close to your hp re- 
quirements from 150 hp down to frac- 
tional. No need to buy a bigger, costlier 
turbine than your conditions call for. 
@ A larger number of steam nozzles, 
controlled individually by manually op- 
erated valves. 

e@ Exclusive pilot operated excess speed 
safety trip supplementing constant 
speed governor. 

@ Replaceable cartridge type bearing 
housings. 

@ Optional carbon ring packing glands. 
@ Coppus Steam Turbines ranging from 
150 hp down to fractional in 6 frame 
sizes, make turbine dollars go far- 
ther. Send for Bulletin 135 on Coppus 
Turbine. 

COPPUS ENGINEERING CORPORATION 
424 Park Avenue, Worcester 2, Mass. 

Sales offices in THOMAS’ REGISTER 





ase in daca = je pare One a Pane pra Se 
This is the reliable Coppus Turbine furnished with either a regular 
wheel or wide bucket “L” type wheel. 





This wide bucket “L” type This is the regular wheel used 
wheel is a new development for on Coppus Turbines which have 
use where low water rate is been so highly satisfactory 
essential throughout industry. 
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Another MSA-ENGINEERED SAMPLE SYSTEM 
for safe, reliable gas analysis with LIRA analyzers: 


sampling residual methane, carbon 
dioxide and carbon monoxide 
in synthetic ammonia plants 


M-S-A® LIRA Infra-Red Analyzers perform two vital functions in 
ammonia synthesis-gas preparation facilities. They make possible 
instant diagnosis of operating difficulties and rapid adjustment 
during plant start-up. Savings involved quickly amortize the cost 
of the analyzer. 

By monitoring methane, carbon monoxide and carbon dioxide 
content of hydrogen-nitrogen make-up streams, you can maintain 
a thorough check on gas purification operations. And the streamlined 
way to do it — with utmost process efficiency — is with continuous 
infra-red analysis. More specifically: M-S-A LIRA Analyzers. 

Speaking now of applications, one of the really tough problems 
is analyzing the methane in the process gas immediately after the 
reformers. The gas stream is dirty. It is saturated with steam at high 
temperature and pressure. But the methane has to be measured to 
determine the reaction efficiency. This measurement enables the 
operator to adjust the process when reactor temperature or changes 
in the raw feed stock cause variations in methane content. 

The LIRA does this measuring job to a faretheewell. Automati- 
cally. Continuously. Safely. Accurately. Inexpensively. 

In the field of gas analysis — you name the gas — MSA has been 
coming to grips with similar process problems for over 30 years. 
We'd like to lay that 30 years on the line and let it work to your 
advantage. Ask the MSA Instrument Specialist to call. And write 
us for the M-S-A LIRA bulletin. 














*+——1/4" STAINLESS STEEL TUBING 


Explosion-proof Model 200 LIRA has a 
tamper-proof lock. All self-checking 
circuit controls are easily accessible 
through the explosion-proof enclosure. 


INSTRUMENT DIVISION 


Mine Safety Appliances Company 
Pittsburgh 8, Pennsylvania 








12 Vertical Pressure Vessels of T-1 Steel, 
Each 63’ x 11’, Storing Air at 600 psia 


ENGINEERS - FABRICATORS - CONTRACTORS 





Double Insulated Spheres for 
Low Temperature Storage 


TANKS, PRESSURE VESSELS 
PLATE CONSTRUCTION 


STRUCTURAL STEEL 
for the Petrochemical Industry 


Vertical Reactor, 55’ x 8 





Cutaway View, Insulated Storage Sphere 
for Liquefied Chlorine 10 F 


Elevated Water Storage for 
Compressor Stctions 


5000-Barrel Pressure Sphere 


Absorber Tower, 57° 9” « 8 6”. 


Fiat Bottom Cone Roof Storage Tonks 


5600 Tons of Radical Cone Bottom Mud Wash- 
ers ond Thickeners, Eoch 100° in Dicometer. 


Pittsburgh-Des Moines Steel Company 


PRODUCTS. 


Tanks 


Tanks 


Tanks, A.P.I. + floating roof « Tanks 
Tanks, insulated + lined « Elevated tanks - 
Pressure vessels * Spheres + Plate construction *« Large diameter 
piping * Structural steel « Industrial type buildings « Steel bridges 


special ® 


MATERIALS —Pittsburgh-Des Moines builds tanks, vessels 


and structures of steel, stainless steel, 
and aluminum 


SERVICES — Pittsburgh-Des Moines’ complete service to the 
client includes design, to accomplish required objectives— selection 
of material, proper for service needs—preparation of detailed draw- 
ings—fabrication—and delivery and erection or installation. Included 
also are the design, procurement and installation of all associated 
items such as foundations, pumps, compressors, coolers, dryers, 
piping, insulation, refrigeration, controls, electric wiring, etc 


SCOPE —The range of PDM product manufacture includes 
tanks, vessels and plate construction of plates from ‘%"’ to 13 
thick, shop-built vessels and structures, weighing up to 100 tons, 
and field-assembled vessels or structures of any size 


ENGINEERING — The development, design and coordina- 
tion required for successful completion of the widely varied work 
of the Company are functions of our Engineering and Research 
facilities. Our engineering groups comprise men outstanding in 
creative engineering, structural design, stress analysis, metallurgy, 
welding techniques, physics, gas dynamics, heat exchange, me 


stainless clad steel, allovs 


chanical, electrical and control work 


RESEARCH —PDM Research 
countered in engineering for which known data or criteria are 
not available. A large part of our research is devoted to product 
improvement and the solution of new problems created by unusual 
and advanced projects undertaken. Materials and conditions for 
storing various chemical substances, protective coatings for struc 


investigates problems en 


tures and vessels, heat exchange rates and insulation values, et« 

are tested and evaluated. From these studies and much related 
work a wealth of data advancing our ablity to serve 
our customers with better structures at the lowest levels of cost 


INQUIRIES We invite your inquiries and the opportunity 
to quote on steel tanks, platework and structural steel fabrication 
of every type, including design studies, research, engineering, and 
erection. Consultations will gladly be arranged at your conven 
ience, without obligation of any kind. Write, telephone or wire 
our nearest office 


has come 


Pittsburgh-Des Moines Steel Company 
Plants at PITTSBURGH, BALTIMORE, DES MOINES, SANTACLARA FRESNO, and STOCKTON, CALIF 
Soles Offices at 


3482 Neville island 


Curtis Bay Station 


ATLANTA (5 361! E. Poces Ferry Rd 

DES MOINES (8) 983 Tuttle Stree 
DALLAS | 287 Proetorian Bidg 
SEATTLE (1 Suite 390, 5 

SANTA CLARA, CAL 689 Alviso Roo 


PITTSBURGH 
BALTIMORE 
NEW ARK 


763 Military Park Bidg 


686 First Notionol Bank Bidg 
P.O. Box 2012 


DENVER (2 323 Railway Exchange Bidg 





50,000,000 Ib 
POLYETHYLENE PLANT 


\ 


Ix ORO BLENOER® 


~* ASSURES 
UNIFORMITY 
OF PRODUCT 


In the world’s largest plant of its kind, 
W. R. Grace & Co.’s brand-new, high- 
density polyethylene GREX is blended in 
this single, 16-foot diameter Patterson 
ThoroBlender to achieve maximum uni- 
formity. Air-fed from storage bins to the 
giant machine, the poly pellets touch only 
stainless steel as they are rapidly blended 
to a completely homogeneous, top quality 
product before packaging. @ Do you have 
an exacting blending requirement? Regard- 
less of scale, from laboratory-size to car- 
load lots, check PATTERSON! 


ADVANCED 
PROCESS EQUIPMENT 


THE atterson FOUNDRY AND MACHINE COMPANY 


®@ A Subsidiary of Ferro Corporation @ 
East Liverpool, Ohio 


2 
_— Fttterson 
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ow...Borg- -Warner 








FOR VOLATILE ” FOR CORROSIVE OR FOR TEMPERATURES 
PROCESS PUMPING CHEMICAL PUMPING TO + 800°F 











FOR BOILER 2 come, seen ee FOR MUNICIPAL 
FEED SERVICE Pb > WATER SERVICE 














Precision shaft seals for all Because of their wide acceptance and rapid growth, the complete line 
. of mechanical seals—developed and perfected by Byron Jackson—now 
makes and models of centrifugal ; War 


becomes a separate, industrial division of Borg-Warner. 


pumps ...and other rotating Borg-Warner Mechanical Seals are now available for almost every 


shaft sealing applications make, model and size centrifugal pump... almost every pumping condi- 
tion... and for other difficult rotating shaft sealing applications. 

Even under critical conditions of pressure, volatility, toxicity, corrosion, 
abrasion and other tough fluid handling jobs, these precision mechanical 
seals furnish completely reliable stuffingbox performance. They're easy to 
install and maintain . . . eliminate expensive downtime and repacking 

This new Borg-Warner Mechanical Seal Division provides larger, more 
efficient sales, engineering, manufacturing and service facilities. It con- 
centrates an even greater research and development program to create 
new and improved seals for tomorrow's shaft sealing needs. 


Send for the new Borg-Warner Mechanical Seal bulletin—there’s no 
obligation! 


Borg-Warner Mechanical Seals 


UiVvis © U-vid Cc VL 


P.O. Box 2017A, Terminal Annex, Los Angeles 54, California 
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These Wagner Motors are designed to 


Cut Operating Costs 


in the oil fields 


Separate weather- 
proof control box, for 
use with single phase 
motors. 


Type DP or DY oil well 
pumping motor. Single 
phase or polyphase. 


Wagner oil well pumping motors are especially designed 
for cost-cutting year round, maintenance-free, rugged 
outdoor service. They are protected against rain, sand, 
snow, by an enclosure that is completely dripproof— 
virtually splashproof. They are protected against corrosion 
by cast iron frames and endplates. Conduit boxes are 
moistureproof and dust-tight. They are available from 
stock in your immediate area for either polyphase or 
single phase operation. Single phase motors are of the 
high power factor capacitor start and run type with a 
separate weatherproof control box that contains the start- 
ing and running capacitors and voltage relay. 


in the refinery 


te 


Type JP, Explo- 
sion-proof, to- 
tally-enclosed 
polyphase mo- 
tor. Available in 
ratings through 
250 hp. 


You cut costs when you install Wagner Type JP Explo- 
sion-proof motors in your refinery because these totally- 
enclosed motors have extra protection that means longer 
motor life with little maintenance—the vital parts of the 
motor are sealed against the entrance of dust, fumes and 
moisture that are the causes of most motor maintenance 
problems. These motors are approved for Class 1, Group 
D hazardous locations, and can be used indoors or in 
exposed outdoor locations where corrosion is a problem. 
Totally enclosed fan-cooled motors are available in ratings 
through 400 hp. 


For full information, write for Bulletins MU-132 and 
MU-137, or phone a nearby Wagner branch. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


Wagner Electric @rporation 


6458 Plymouth Ave., St. Louic 14, Mo., U.S.A. 





ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES +« AUTOMOTIVE BRAKE SYSTEMS—AIR AND HYDRAULIC 
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Improve appearance! Improve protection too! 
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Step up the durability of color-coding paints! Weather-proof your anti-corrosive primers! 


Now metal protection that goes beyond all 
former concepts! For looks! For durability! 


Now... with M50* Basic Lead Silico Chromate pigment, an astounding development of 
National Lead Company Research ... makers of anti-corrosive paints can put in your hands 
one-, two-, or three-coat formulations with the following never-before combination of proper- 
ties in any or all coats: 
@ Rust inhibition of highest primer quality 
@ Weather resistance of superior topcoat quality 
© Your choice of colors from a wide selection 
See proof that these new Defense in Depth paints are unique for looks, unique for durability. >> — 
“Registered trademark National Lead Company General Offices: 111 Broadway, N. Y. 6, N. Y. 


New M50 one-coat protection 


Typical single all-purpose coat . . . a combination in one coat 


of M50 rust inhibition, weather resistance and color retention. 
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The differences that (29 >: 
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make a difference re: 
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ldealized MSO idealized conventional z Sf: 
pigment particle pigment particle -. 8i 
c 
SZ se 
edst 
= t2 
a 
ss 
e 
Coated Solid . 
S$ 6 
With M50 pigment, paint makers can now wn 6 = 
provide anti-corrosive performance far rs. = a 
beyond all previous concepts for paints ZO = = 
selling at current market levels. < U 22 
: —W aul = os 
Diagram above shows one unique differ- n =z 3 
ence that makes this possible...the sur- ~} = ¢ 
face location of the business portion of af z c 
the M50 pigment particle. In this loca- + GS =: 
. nel a 
tion, all of the reactive agent that pro- i as a 
duces rust-inhibiting, durable paint coats < a.é 
, . es 
is available to react. = > =¢ 
‘ ee 
Another unique difference is that the = % 
° . ° 
reactive agent... basic lead chromate... a) 
is fused. Basic lead chromate is known for 
exceptional rust inhibition. Fused, it has, 
as well, superior weather resistance and 
sort Sieanage TYPICAL 
tint retention, M50 
COLORS 








Here is proof... spread out for your consideration... 
that M50* pigment Defense in Depth paints are a 
new, more effective, more versatile means than ever 
before available, of protecting steel against atmos- 
pheric corrosion. 


Look, first, at the large chart above. Top row shows 
the amount by volume of rust-inhibiting M50 pigment 
in each dried paint coat in three typical metal- 
protective types of coating. Each paint has a higher 
content of rust-inhibitive pigment than many primers. 
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M50 
coated 
pigment 





One coat (2.0 mils dry film) on rusted, mill- 
scaled steel exposed 45°S 12 months in indus- 
trial atmosphere and 12 more months in normal 
atmosphere. Paints formulated for equal PV. 








Everything you want 
can be obtained with 


Each paint has outstanding weather resistance, too! 
Second row in chart gives photographic proof that 
M50 pigment primers, intermediates and finishes are 
all more resistant to weather than most topcoats. 
They’re resistant to industrial atmospheres, too. And 
you have your choice of colors from a large selection. 


Each paint made with M50 pigment provides these 
benefits in higher degree than all paints combined 
of many other systems. M50 paints can be formu- 
lated for application by brush, roller or spray. 


New M50 two-coat protection New M50 three-coat protection 


Typical two-coat application . . . combining M50 rust inhibition, Typical three-coat application . . . combines rust inhibition, 
weather resistance and color retention in each coat. weather resistance and color retention in all coats. 
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No visible splotching! No visible color change! Alar 9 yaors expect, Gres Hin 15 all 50 
Typico! M50 pig point, exposed MSO pi t paint exposed 2 yeors, primer coat (right bottom) is still in ploce, 


4 yeors in industrial crea adjacent 45°S in normol otmosphere. insolu- still actively resisting corrosion. 
to oi! refinery. Left, on rusted sur- bility and stability of M50 fused lead 
face with retained mill scole. Right, chromate pigment promotes color re- 
on clean, sand-blasted surface. tention. 
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in anti-corrosive paint 
the use of M50 pigment 


“RB 
Any paint maker can supply you. National Lead Company a 
National Lead Company has made available to paint aso ott Creatamy, Mow Voom @, 2. VN 
makers pertinent conclusions of the 20 years research /™ Defense “°° 

that lies behind the M50 pigment particle andthe 10  » a re 

years of exposure testing that lies behind M50 pigment me in 

Defense in Depth paints. With this data, your regular F 

suppliers can make up super-performance M50 pig- ae Depth 

ment Defense in Depth paints to your specification. 

Next time you purchase, call for bids on paints made 

to M50 pigment specifications. 











... here’s full potential for 
oil refineries, chemical and 
heavy industrial plants, 


because... 


FABRICATION ... of all types of equipment (Fractionating Columns, Gas 
Columns, Pressure Vessels, Plate and Heavy Steel Work, Special Machines, 
Autoclaves, Shells, Base Bridge Girders)...is performed to order... 
to specification. 


MACHINING ... fully equipped, flexible facilities for machining to close 
tolerances, regardless of product size or design. 


STAINLESS . . . separate, integrated shop for stainless fabrication protects 
against contamination by ordinary steel. 


DELIVERY ... by rail, truck or inland, coastal or overseas waterway. 


Through integrated, efficient operation, Sun Ship can reduce costs... increase 
your POTENTIAL. Call for an estimator or representative. 


SUN SHIP 


BUILDING & DRYDOCK CO. 
CHESTER, PENNSYLVANIA 
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BAHRAIN &: svai 


for Bahrain Petroleum Co. Ltd 
Main Contractor: Foster Wheeler Ltd 


BURMA at Syrian 


for The Burma Oil Co. (1954) Ltd 
Main Contractor. Foster Wheeler Ltd. (London) 


for these GANADA os ciorion, nian 


for British American Oil Co. Ltd 
Main Contractor: The Lummus Co 


recent COLOMBIA o: cortavena 


for International Petroleum Co. Ltd 


% ™ Main Contractor: Bechtel Corporation 
oil refinery (insulation Contractor: Harold Aber & Co.) 
ECUADOR at La Libertad 


for the Anglo-Ecuadorian Oil Co. Ltd. 
Main Contractor: Procon (G.B.) Ltd. 


ENGLAND at Kent Oil Refinery 


for The British Petroleum Co. Ltd. 


FRANCE at Raffinerie de Normandie 
for Compagnie Francais de Raffinage 

Main Contractors : Kellogg Internat 

and Foster Wheeler Lt4. (France 


Insulation Contractor: S Technisol 


IRAQ at Daura, near Baghdad 


for Iraq Government Oil Refinery Admini 
Main Contractor : Foster Wheeler Ltd. (! 


ITA LY at Genoa 


for Raffineria Dottore E. Garrone. 
Main Contractor: C.T.LP. 


KUWAIT at Akmadi 


for the Kuwait Oi! Co. Ltd 
Main Contractors : Bechtel-Wimpey and 








THE NETHERLANDS « Pern: 


for N. V. de Bataafsche Petroleum Maatschappi) 


NETHERLANDS ANTILLES 


at C.P.1.M. Refinery, Curacao 
for Royal Dutch-Shell Group. 


CAPOSITE regd. SCOTLA N D at Grangemouth 


. for British Hydrocarbon Chemica! Co. Ltd. 
Amosite Asbestos Blocks and Pipe Sections 


Main Contractor : E. B. Badger & Sons Ltd. 
apooty application .... long-lasting protection . 
resilience to withstand rough handling .... 
long fibred Amosite asbestos, giving superior insulating VE N E Z U E LA at Maracaibo 
properties — these are the reasons why 
CAPOSITE is being specified for for The Richmond Exploration Co. 
more and more of today’s refineries. Main Contractor: The Lummus Co. 


CAPOSITE is also manufactured in 
SOUTH AFRICA, ITALY, CANADA, 
FRANCE, HOLLAND, SPAIN 








THE CAPE ASBESTOS COMPANY LTD 
114 & 116 PARK STREET, LONDON, W.1 

Tel: GROsvenor 6022 Cables: incorrupt London 

Enquiries in Canada to: 


Cape Asbestos (Canada) Ltd., 200 Bloor Street East, Toronto, Ont. 
U.S.A. to: North American Asbestos Corpn., Board of Trade Building, Chicago, 4, lilinois 
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Quod Erat Demonstrandum 















All over the world Triangle Valves prove 
their superiority .. . gain top marks in the 
test of time. Their outstanding record for 
long trouble-free service is well known. 
Equally famous are the new revolutionary 
advances in valve design . . . providing 
brilliant solutions to scores of flow-control 
problems; contributing to greater effici- 
ency and smoother operation in major 
industries throughout the world today. 


The new Triangle Line Blind Valve—latest addition to a 
range of the most advanced valve designs available— 
eliminates the necessity to spread lines when changing over, 
and dispenses with the need for special tools when closing 
the blind—does the job in one simple time-saving operation. 


Triangle o/NWalve 








Co. LTD. 








LAMBERHEAD GREEN, WIGAN 
Suppliers of Valves to: 


Royal Dutch Shell Group of Oil Companies e Esso Petroleum Co. Agents throughout the world: Th.j. Van Den Anker VICTORIEPLEIN 17, Amsterdam. 
Caltex Services e Standard Vacuum Oil Co. e British Petroleum Co. Etablissements A. Bruyaux, S.A., 244-246, Rue de la Loi, BRUSSELS, Belgium. 
Iranian Oil Services Ltd. e Aramco Overseas Co. e Iraq Petroleum Co. Mario D’Orsi, Via Napo Torriani,!,MILAN, Italy @ TheGrinnell Company of Canada 
Ltd. e Petrochemicals Ltd. e Mobil Oil Co. Ltd. e Imperial Chemical Ltd., 2440 Dundas Street West, TORONTO 9, Canada @ Triangle Valve (Australia) 


Industries Ltd, e Distillers Co. Ltd., and many others. Pty. Led., Sussex Street, COBURG N.14, Melbourne, Australia. 
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ADEN for the British 


Petroleum Company Limited : | P present an 


ABC 


GUIDE TO 
REFINERY 
INSULATION 





BOMBAY for the Standard-Vacuum 
Refining Company of India 

Limited Aden, Bombay, Cuba—we could equally well start 
7 with Amuay, Antwerp, Bahrain, Cardon, Cubatao— 
or go back to Abadan—or even to Astra-Romana 

of the 1920’s, then on through some 40 oil refineries 
to Visakhapatnam. 





Wherever oil is to be refined you are likely to find 
Newalls insulation. As one of the world’s largest 
heat insulation manufacturers and contractors, Newalls 
have contributed extensively to thermal efficiency 
in this highly specialised field for over 25 years. 


Newalls supply a range of insulating materials to 
operate at temperatures from —300°F. up to over 
2,000°F. that have proved themselves in oil refineries 
and petrol-chemical plants in most countries. 





CUBA for Cia. Petrolera oh 

Shell de Cuba ay ewalls ake provide a Feckateal Advisary Sercice with 
(iat 2 long experience of all types of insulation questions from 

design to completion. 


Newalls 





NEWALLS INSULATION CO. LTD. 
Head Office : 
Washington, County Durham, England 


A member of the TURNER & NEWALL ORGANISATION 
AGENTS AND VENDORS IN MOST MARKETS ABROAD 
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ALL USERS OF 
OPEN STEEL he 
CAN SAVE REAL MONE 
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SPECIFICATION 


Flowforge is a Monolithic Open flooring roduct 
of EXCLUSIVE PORGE- WELDED Pedic 
STRUCTION It is €signed to mee 


P€cifications Twisted 


non-slip Surface. 


SERVICE 


Large sto, ks of 
eld ready for J] 


t British and 
rossbars Bive a 


Standard 20ft 





: X 3ft. panels are < 
MMEDIATE delivery. Deliver, 

schedules for tailor-made Panels can be arranged 

to meet Site requirements 


SAVING 


The exclusive manuf 





stantial sayj 
Flowforge. 
Per ton; js easy t 
adaptable to the 
Moisture and 
and Maintain. 
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THe photograph shows a small part of the Fermentation plant at the Beecham Research 


Laboratories at Betchworth, England, where microbial substances are produced. All the valves 
visible in the picture and throughout the plant are Klinger Piston Valves. Klinger Sleeve-packed 


Cocks are also installed. The fluids controlled by valves include steam, hot and cold water, 
brine and compressed air. 


THE KLINGER CORPORATION OF AMERICA, 95 RIVER STREET, HOBOKEN, NEW JERSEY. 


Telephone: OLDFitLD 6-1 300 
Manufacturing Licensees for Canode 


JOSEPH ROBB & COMPANY LIMITED, 5575, COTE ST. PAUL ROAD, MONTREAL, 20, CANADA 
Telephone: GLENVIEW 9/5! 


Branches at: SYDNEY, HALIFAX, OTTAWA, TORONTO, HAMILTON, WINNIPEG, EDMONTON, VANCOUVER, 


QUEBEC CITY 
RICHARD KLINGER LIMITED, KLINGERIT WORKS, SIDCUP, 


KENT, ENGLAND. 


SL a LE A SE S| FARRIS aie: Se PRIMI RR 
GA43 58/V 
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REFINERS CHOOSE 
Effluent Refrigerated 


| STRATCO 


ei 


i} 


Recently built Stratco units have 
established the lowest acid consump- 
tion records in the industry. Another 
characteristic of these new plants is 
a significant reduction, or in many 
instances complete elimination, of 
fractionating column reboiler fouling. 


Representatives 

D. D. Foster Co., Pittsburgh Rawson-Houlihan Co., Houston 

Lester Oberholtz, Los Angeles Rawson & Co., Inc., Baton Rouge 
F. J. McConnell Co., New York 


ALKYLATION 


NS 


a 
7 }~ 
ie 


Highest quality alkylate and eas- 
iest mechanical operation of Stratco 
installations are other advantages. 

Electronically computed flow 
diagrams and material balances in- 
corporating these improvements are 
available quickly and without cost. 


Stratco Effluent Refrigeration licensed by Stratford Engineering 
Corporation. We cooperate with your contractor in plant design 


PETROLEUM REFINER 
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“Live” TV show 40 fathoms down guides 
our search for future oil reserves 


With new oil becoming harder to find, our search widens. Now we're 
explormg the ocean floor — and new techniques are the rule. In one such 
venture we lowered a TV camera 250 feet below the waves to help guide 
the drilling of test holes from shipboard. 


This is typical of the novel techniques used in our quest that last year took 
us to 21 states, Canada, Alaska and ten Latin American and Caribbean 
countries. In all, we drilled 120 exploratory wells. Although the cost ran 
to many millions, the successful ones helped us locate more new oil than 
we withdrew from the ground. 


Actually, this benefits you as well as Standard. It means an adequate 
reserve of our most valuable national resource, to be drawn on in days 
ahead to provide the thousands of products from petroleum so essential 
for your daily needs. 


ww STANDARD OIL COMPANY OF CALIFORNIA plans ahead to serve you better 
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WA \ 
Navy landing ship converted by Standard 
for off-shore oil search. A 55-foot drilling 
mast is poised over circular 10-foot-wide 
opening from deck through bottom. 
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ae 
petroleum means 


Finding oil to meet 
U.S. consumption 
that will increase 
55% in 10 years — 
from 9 million barrels 
per day now to 14 
million by 1968. 
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Need a packaged process plant ? 


G j RDLER can supply them Girdler shop-assembled processing units are ideal 


for: Applications requiring small plant capacity 

for producing ...HYDROGEN with large plant efficiency . . . locations where 

construction labor is not available . . . special 

CARBON DIOXIDE situations where extreme compactness or mobil- 

ity is desired . . . stand-by or auxiliary facilities. 

These packaged plants are available for various 
HYDROGEN CHLORIDE raw materials, fuels and treating conditions. 

For full particulars, write our nearest office 


or for purifying NATURAL GAS stating your requirements. 


HYDROGEN SULFIDE 


Skid-mounted Girboto! 
unit for purification 
Girdler carbon dioxide ’ : of natural gas. 
removal unit. 


Girdler skid-mounted 
hydrogen reformer. 


GIRDLER | 
rote) -wacitlonatel © 
DIVISION 


eos 
One-eighth scale model of Girdler portable hydrogen plant. 
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EASTMAN GASOLINE ADDITIVES 
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Protect gasoline in storage against power-robbing gum forma- 
tion with Tenamene additives. 

The Tenamene line includes every principal type of gum in- 
hibitor in commercial use today. 

The quality and uniformity of the Tenamene additives are 
assured since Eastman manufactures all of the gasoline additives 
it supplies and exercises precise control over every step in the 
manufacture of them. 

On-the-spot technical service is available from qualified 
Eastman petroleum specialists to help you achieve maximum 
performance from these dependable additives. 

For more information on Tenamene additives and the service 
that backs up their proper use, contact our local representative 
or write to EASTMAN CHEMICAL PRODUCTS, INC., subsidiary of 
Eastman Kodak Company, KINGSPORT, TENNESSEE. 


Eastman Chemical Products, Inc., Kingsport, Tennessee; New York City; 
Framinghom, Moss.; Cincinnoti; Cleveland; Chicago; St. Lovis; Houston. West Coest: Wilson 
Meyer Ce., Son Francisco; Los Angeles; Portiand; Salt Lake City; Seottie; Denver; Spokane; Phoenix. 
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The facilities and experience 


of Truland may be employed advantageously 


for the economical upgrading and disposal of solvent mixtures 


and organic by-products. 


Our technically trained personnel are available to discuss 


the refining of any solvent mixture 


or organic by-product. 


Acetone 

Amyl Acetate 
Amy! Alcohol 
Benzene 
n-Butyl Acetate 
n-Butyl Alcohol 
Butyl Cresols 
Butylene Glycol 
Capryl Alcohol 
Carbon Tetrachloride 
Chlorbenzene 


Glycerine 

Glycol Ethers 
Hexyl! Alcohol 
Isobuty! Alcohol 
Isodecyl Alcohol 
Isoocty! Alcohol 
lsophorone 


Isopropyl Acetate 


iB 
Bwywy-PR O DW c TT ss Chloroform 


gy Dibuty! Phenol epaieesimeme 
} Methy! Alcohol 


Dibutyl Phthalate 

Dicapryl Phthalate Metiey! Amyl Aicehel 
Methylene Chloride 

Methyl Ethyl Ketone 

Methyl Hexyl Ketone 


o-Dichlorbenzene 
Diethanolamine 
Diethylene Glycol 


Dimethy! Phthalate Methyl Isebuty! Hetone 


Dimethyl Sebacate Monoethanolamine 
Dipropylene Glycol Naphthas 

Dodecyl Alcohol Nitrotoluols 
Nonyl Phenol 
Octyl Acetate 


Perchiorethylene 


Dodecylbenzene 
Ethyl Acetate 


Ethylene Dichloride 
n-Propyl Alcohol 
hyle lyc 
apsatatinedn Propylene Glycol 
Ethyl Hexanedio Pyridine 


Ethyl Lactate Toluene 
Trichlorbenzene 
Trichlerethylene 
Tricresyl Phosphate 
Triethyl Amine 

Triethylene Glycol 

ae. , Trimethyl Borate 

¥ : Wy.) I : = a Be Vinyl Acetate 

- Prep z . 


; 


Xylene 


which describes our 


= r = Send for new booklet 


operation 


TRULAND CHEMICAL COMPANY 
EAST RUTHERFORD, NEW JERSEY 
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REMMEY INERT SUPPORTS are now available in three plus-90‘ 


in sizes from 14 in. to 2 in. Four popular sizes are shown: 


NOW AVAILABLE...REMMEY 
IN THREE EXTRA-HIGH-ALUMINA BRANDS 


Remmey now offers inert supports for fixed-bed 
catalytic reforming and dehydrogenation proc- 
esses in three extra-high-alumina brands and a 
wide variety of sizes. 


Remmey inert supports have proved themselves 
in some of the world’s largest and most modern 
catalytic refining plants. Produced in diameters 
from !4 in. to 2 in., these special refractory spheres 
feature high purity, chemical inertness, high 
strength and hardness, complete structural homo- 
geneity and long trouble-free life. They are made 
in three grades of plus 90° alumina refractories 
and contain exceedingly low percentages of iron, 
magnesia, lime, alkalies, titania and other 
contaminants. 


Remmey TA-78 Brand is a general-purpose refrac- 
tory mixture suitable for most inert support appli- 
cations. Fired to cone 18 (2732°F), Remmey 
TA-78 spheres contain 94° alumina, with the 


~ alumina brands—TA-78, X99A and 90B-6 
1 I 


{. 4, 4 and 1 in. spheres 


INERT SUPPORTS 


balance primarily silica. Average weight is 105 
Ib. per cu. ft. 


Remmey X99A Brand, developed for applications 
requiring the highest alumina content, contains 
over 99° AlsoQs and is fired to either cone 18 
(2732°F) or cone 35 (3245°F). Average weight 
for cone 18 spheres is 110 Ib. per cu. ft.; for cone 
35 spheres, 120 lb. per cu. ft. 


Remmey 90B-6 Brand meets requirements where 
weight is a consideration. Containing 90.4% 
alumina and fired to cone 18, 90B-6 spheres weigh 
only 78 lb. per cu. ft. 


For a wide selection of superior quality inert 
supports, call on Remmey, leading producers of 
specialized refractories. Richard C. Remmey Son 
Co., 700 Hedley Street, Philadelphia 37, Pa. 
In Canada: A. P. Green Fire Brick Company, 
Ltd., Toronto 15, Ontario. 


MANUFACTURERS OF SPECIALIZED REFRACTORIES... 


A SUBSIDIARY OF A. P. GREEN FIRE BRICK COMPANY 


1958—PETROLEUD 
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* Ranges: 20”, 50”, 
100”, 200". 

© Forged construction 
in Type 316 stainless 
or carbon steel. 

© Round or rectangu- 
lar cases. 


How It Works. 


In schematic drawing at right, areas shown in color represent 
a stable, non-freezing liquid. Any pressure increase in the high 
pressure chamber compresses Diaphragm Unit A, displacing 
its liquid and expanding Diaphragm Unit B until force of 
Range Spring C equals the difference between the forces on 
Diaphragm Units A and B; Linear motion of Diaphra 

moves inner end of Drive D — outer end moves 
[eenpendingly through the bellows-sealed flexure bar, 
‘driving pen arm. Built-in Temperature Compensator |( E ) 
proportionately adjusts diaphragm capacity as i 
temperature variations affect volume of filling fluid} External 
damping 4 caaaaae is shown at F. 
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complete overrange 
protection! 


esustained high 
accuracy! 


Now you can have mercuryless flow measurement for a wide 
range of differential pressures — at static pressures up to 2000 psi — 
with greater safety and dependability than ever before! 


The new Foxboro Type 37 Diaphragm Meter not only combines 
unmatched ruggedness and precision in a dry meter — it's by far 
the easiest to adjust and maintain. And it does away with zero 
drift problems, once and for all! 


Expansible, Type 316 S.S. diaphragm elements respond to 

changes in pressure with unmatched sensitivity, yet are completely 
immune to overrange up to full static pressure! A unique 

packless drive bar precisely transmits linear motion to the pen 
arm. Range-changing is easy, due to new twin-spiral spring 

design. Wide range damping is externally adjustable under 
pressure. And the Type 37 is self-compensating for temperature 
changes in all differential ranges. 


Get full details on this high utility, completely dependable 
dry flow meter. Arrange for a demonstration with your nearbv 
Foxboro Field Engineer, or write The Foxboro Company, 

7411 Neponset Ave., Foxboro, Mass., U.S.A. 





FOXBORO 


FIRST IN FLOW METERING 


Exclusive 
Range Springs 
Heavy gauge Ni-Span Cc alloy. twin-spiral 


ly accessible . 
seinge Shas ang otaliy mode: in minutes! 








Impulse stearm trap 


The Yarway 
rap that continually 


is the only steam t 
es condensate condi 
e ahead of the trap, 

s this condensate 


sens tions 


in the lin 
and discharge 
as soon as it forms. 


Result — higher temperatures, 


steadier temperatures, 


peak operation of 
steam heated equipment 


at all times. 


Pa 
& COMPLETE LINE OF STEAM TRAPS, ALL OPERATING 
ODYNAMIC 


PRINCIPLE 











You say you have 
an acid problem? 


if your refinery acid problems are so bad that they’re creating acid 
problems in your stomach, maybe you’d better get in touch with 
National* Tube. We can’t give you medical advice, but we can sure 
straighten out your refinery tubing problems. You see, we specialize in 
finding ways to combat acids, corrosion, high temperatures, high 
pressures, and oxidation. 

Our experience in this field comes from over 60 years of collecting 
data on the solving of tough refinery tubing problems. We’ve used 
this data to develop 24 different steel tube analyses—-each one the 
answer to a specific set of refinery conditions. These analyses have 
been proved over and over again in actual service. 

Besides the 24 analyses shown here, we have other chemical com- 
positions in tubular products available. And we’re presently studying 
a variety of temperature problems. 

National Tube’s Mill Service Force, available for field consultation, 
will be happy to help you find the right alloy, at the right price, to 
meet your needs. Just write to National Tube Division, United States 
Steel Corporation, 525 William Penn Place, Pittsburgh 30, Pa. 

Here are Nationa! Tube’s two dozen different tube analyses: 
Carbon 5 Cr, % Mo 17 Cr 
Carbon, 1% Mo 5 Cr, % Mo, 1% Si 18-8 (18 Cr, 8 Ni) 
1 Cr, % Mo 7 Cr, % Mo 18-8 Ti (18 Cr, 8 Ni) 
1% Cr, % Mo 8 Cr, % Mo 18-8 Cb (18 Cr, 8 Ni) 
2 Cr, % Mo 8 Cr, 1 Mo 18-8 Mo (18 Cr, 8 Ni) 
2% Cr, 1 Mo 9 Cr, 1 Mo 25-20 (25 Cr, 20 Ni) 
2% Cr, % Mo, % Si 12 Cr 3% Ni 
3 Cr, 1 Mo 12 Cr, Al 5 Ni 
“The world’s largest and most experienced manufacturer of tubular products 

NATIONAL TUBE” 


National Tube 
Division of United States Steel 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors - United States Steel Supply Division 
United States Steel Export Company, New York 








NOW! 


RESEARCH-GRADE 


METHANE 


IN 
INDUSTRIAL 
VOLUMES 





‘*We’ve never had such good Methane for our processes... 


In fact, we did not think it possible 
to get Methane with so little C, in it,” 
reports an official of a large American 
chemical plant now operating one of Air 
Liquide’s low-temperature Methane units. 


Methane purity of a very high order is 
a must when it is the starting point for 
the production of insecticides, grain fum- 
igants, aerosol bomb propellents, and 
other chlorinated products. 


Methane produced from Air Liquide 


low-temperature units will easily meet 


the specification “‘less 
than 100 ppm of total 
hydrocarbons.”’ 

If high-purity Meth- 
ane is one of your requirements, we invite 
you to consult with us. 

All American Air Liquide low-tempera- 
ture separation plants owe their top-notch 
efficiency, economy of operation, and max- 
imum output performance with minimum 
labor requirements to over half a century 
of design and engineering experience in 
this specialized field. 





Thousands of Air Liquide plants 
of every type are in use throughout 
world industry. Here are some of 
them: 





Air Separation — oxygen, 
nitrogen, and rare gases 
Coke-Oven Gas Separation 
Refinery Gas Separation 
Methane Purification 
Natural Gas Liquefaction 


Pure CO Production 


Heavy Water—for Atomic 
Reactors 


Hydrogen Liquefaction 


Helium Recovery 








yma 
AL 


OLDEST IN EXPERIENCE —- NEWEST IN DESIGN 
405 LEXINGTON AVE., NEW YORK 17, N.Y. 


K\ AMERICAN 
! 
) 


4 
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For complete information, write or call 


IN CANADA: 


| AIR LIQUIDE UAIR LIQUIDE, 1111 BEAVER HALL HILL, MONTREAL, QUE. 


ENGINEERING & CONSTRUCTION DIVISION 


IN EUROPE: 
L'AIR LIQUIDE, 75 QUAI D'ORSAY, PARIS, FRANCE 
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In a critical piping job, permanent efficiency and safety 
depend on the right combination of facilities and know-how. 
It follows that this type of construction merits assignment 
directly to specialists. For greater satisfaction from start to 
finish on your next high-p, high-t piping job .. . ask us in. 


W. K. MITCHELL & CO., INC. 
WESTPORT JOINT Philadelphia 46, Pa. 


(PATENTED) 
j fy an 
Peo oy iN ‘ 


PIPING FABRICATORS AND CONTRACTORS 
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Liquid Handling SYSTEMS CUT COSTS 


WITH AUTOMATIC CONTROL AND 
GREATER ACCURACY 


Automate your metering, batching or operation with 
Bowser liquid control SYSTEM . . . and get these BENEFITS . . . lower initial investment . . . 


completely 
source of supply . . . and system performance guaranteed 


Rate of Flow Controlling System 

The Figure 417 Rate of Flow Controller is a completely self- 
contained system enabling fully automatic and accurate 
CONTROL of the rate of liquid in flow .. . to better than 
% of 1% accuracy. Handles flow rates from % G.P.M. to 
250 G.P.M. 


Liquid Blending System 

The Figure 413 Precision Blending System avtomatically 
and accurately blends two or more liquids in closed, con- 
tinuous production. Accuracy within % of 1% and com- 
pletely automatic operation . . . assures uniform blend ... 
reduces blending costs by 50%. 


. - increased efficiency . . . 
iy Sever, a pee 


BOWSER METERS AND ACCESSORIES ... offer complete systems 


for every type of liquid control r 


IMPULSE TRANS- 
MITTER - transmits 
electrical impulses to oa 
remote counter which 
records quantities, con- 
trols automatic batching. 


MODEL K Printing 
Dial provides printed 
records of quantities 
metered for inventory 
control, etc. 


Mail to BOWSER, Inc. > YXACTO . 


1329 E. Creighton Ave., Fort Wayne, Indiana : Available in b 
Please send complete information illustrating the many : 
types of Bowser systems available. 


NAME ine cline 
TITLE =—_ 
COMPANY 


STREET. 





Pt 


equirement 


mote observation ond 
control of the flow rate. 


MODEL RP avto- 

i delivers repeat- 
ed predetermined quan- 
tities of liquids. 


REMOTE PREDETER- 
MINING COUNTER 

records electrical impulses 
from meter permitting 
automatic delivery ond 
shutoff control for pre- 
determined quontities. 


systems 


+ meters assure precision accuracy. 


ronze, iron and all stainless steel 
construction. 
Bowser’s full line of meters, 
accessories and controls 
combine to offer you today’s 
most automatic, economical 
and modern liquid handling 
systems. 


TROLEUM REFINER 





IN SLUDGE 


REGENERATION 


THE LARGEST FACILITY 
IS THE BEST! 


To sulfuric acid sludge regeneration facilities, 
already the largest in the world, Stauffer has 
just added, at Hammond, Indiana, the world’s 
largest Sludge Regeneration plant. 

These facilities enable us to store and process 
a great volume of widely varying sludges. Unique 
methods of selection and blending combine quan- 
tities and varieties of sludge in compatible burn- 
ing mixtures from which we recover water-white 


sulfuric acid to be delivered to the customer at 


Do You have a Sludge of the following type? 


Alcohol acid + Detergent sludge 

Refinery sludges including : 

High acidity low carbon sludge, High carbon low acidity 
sludge, Spent acids (including High water-low acidity ) 


Stauffer is the world’s largest regenerator of ] 


any desired concentration. 

Contract regeneration of sludges eliminates 
your problems of acid separation and concentra- 
tion, air and stream pollution and maintenance 
of equipment. 

Let’s get together and discuss your sludge 
problem so we can make proposals regarding 
method of collection and shipment, regeneration 
point, rate and cost of recovery, etc. “If you can 


pump it, we can regenerate it!” 


Sludge Recovery and Virgin Sulfuric Acid Plants 


Baton Rouge, Louisiana Houston, Texas 
Baytown, Texas 
Fort Worth, Texas 


Hammond, Indiana 


Le Moyne, Alabama 
Los Angeles, California 
Richmond, California 


| 


tefinery Sludges 


and one of the world’s largest producers of S 


f Sulfuric Acid. 


STAUFFER CHEMICAL COMPANY 


380 Madison Avenue, New York 17, New York 


Prudential Plaza, Chicago 1, Illinois 


636 California Street, San Francisco 8, California 


824 Wilshire Boulevard, Los Angeles 17, California 


Suite 300 South, 6910 Fannin Street, Houston 25, Texas 


(Consolidated Chemical Industries Division) 
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THE PROFIT POINT 


























More than Forty Years of Leadership in Petroleum Refining 
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—... In your plant 


A small Petrochemical unit can pay off in a big way... 
and with a surprisingly modest investment. 


As every refiner knows, petroleum raw materials and refinery by-products yield 
valuable chemicals—a wide variety of petrochemicals for which there is a steadily 
growing demand. 


With a relatively modest addition to existing facilities it is possible to effect a 
substantial increase in the dollar value of your products. Many refiners are doing 
just that—while at the same time upgrading their regular run of conventional 
petroleum products. 


Find out more about the possibilities for your plant. Out of a broad fund of practical 
experience the UOP Petrochemical Process Department can bring you invaluable 
aid. In addition to furnishing detailed information on petrochemicals, they under- 
take special process and marketing studies which show you how to get into petro- 
chemicals with maximum profit potential at minimum risk. Write today! 


UNIVERSAL OIL PRODUCTS COMPARY 


30 Algonquin Road, Des Plaines, Illinois, U.S. A. 
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“Hand size” control valve 
for all corrosive applications 


> Inexpensive and highly dependable. 


% Available in globe or angle body 
single port construction. 


Fisher now offers the low cost, dependable “BA” angle 
body and the “B” globe body valves for use on heavy 
duty applications involving corrosive liquids. Bodies are 
machined from 316 stainless steel bar stock, or other 
alloys such as Monel or Hastelloy. Either body can be 
supplied with Type 510 spring open or Type 511 spring 
closed diaphragm actuator. Normal diaphragm range 3 


to 15 psi. 





Type 510-B vaive with globe body Type 511-BA valve with angie 
and bolted bonnet construction. i ; body and a union nut bonnet. 





CONSTRUCTION AND SPECIFICATIONS 





Valve Body Sizes 16” 34” and 1” only with screwed end connections. 
Inner Valve Micro-flute or Micro-form 
\%", 44", 14” and 34” for the 1” size body 
Orifice Sizes 4%", %” and 14” for the 34” size body. a : 
14" and 34” for the 14” size body. For complete information 
Max. Body Pressure 1500 psi at 450° F. write for Bulletin 57 B. 


Approximately 15” with the Type 510 or Type 511 topwork on either a 


Overall Dimension or “BA” body 














p IF AT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD... CHANCES ARE IT’S CONTROLLED BY... 
FISHER GOVERNOR COMPANY 


Marshalitown, lowa / Woodstock, Ontario / London, England 
CONTINENTAL EQUIPMENT CO. DIVISION, Coraopolis, Pennsyivania SINCE 1880 
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A Peerless Line Seporotor is shown 
above removing entrainment from 


e j is 
| L4. 

f\ a Ss ; "s 
a 
HIGH EFFICIENCY — HIGH CAPACITY A PEERLESS . 


LOW PRESSURE DROP SEPARATOR FoR 
Thousands of instaliations throughout the Refining and EVERY REQUIREMENT 


Chemical industry have proven the Peerless Line Seporctor 
principle to be one of the most outstanding methods avail For any capacity Peerless Line Seporators are doing 
able for the extraction of liquid from gas, steam or air. For ony working P “9 resi l Setreahlad 
hs ressur a is u 

Drawing A above shows the arrangement of the vanes or Corrosive Conditions | _ 
in the Separator. Drawing B is an illustration of the Peerless With removable van 

. . 7 e b 
principle. With extra | y le units 

The mist extractor combines the forces of impingement, ith connections for ac 
centrifuge! motion and surface tension to obtain its high sory equipment ces. 

efficiency. The path of the gas, etc., through the unit is For Pressure dro : 

constantly bending, causing semi-violent turbulence and ments of | P require. 

rolling of the gas against the wolls of the vane. Impinge- water ess than 6" 

ment and centrifugal force combine to contact the droplets For on 

with the vanes, where they coalesce, and surface tension | ne Y vepor-liquid geste) 
then causes them to cling to the vanes’ surfaces. Gravity any Piping requirement 
and the impact of the gas stream then drives the droplets SPECIAL DESIGN SEPARAT. 

into the pockets where they roll down the vanes and FOR ANY REQUIREMENT 
ovt of the gas stream. 


o refinery reboiler 





a] 


Through the Peerless method of mist extraction, the gas 
is stripped dry long before reaching the end of the vanes. 


FOR FURTHER INFORMATION ON THE USE 
OF PEERLESS LINE SEPARATORS PLEASE 
WRITE FOR NAME OF NEAREST 
ENGINEER. 


This is an insulated Peerless Steam 
Separator on a turbine driving an 


7 ! r 
P.O. BOX 13165 *& DALLAS 20, TEXAS *& Fleetwood 2-8431  iaetatin 
REPRESENTATIVES IN ALL PRINCIPAL CITIES 
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End 
L.. ' Liquid Metering 


al | ‘ ) Problems 
= aay with a 


NO PRIME Loss | 
NO CONTAMINATION Es PULSAFEEDER 


NO STUFFING BOX Be qq CONTROLLED-VOLUME 
a tall CHEMICAL PUMP 


| 


: 
: 
; 
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BUT, WHERE IS EVERYBODY? 


+c et GT eI 


V2 WE 


Relays click . . . motors whir . . . lights flash 
. valves open and close. With a minimum of 
human attention, the modern refinery practically 
thinks for itself. Basic to this complex, continuous 
processing are dependable valves. Where opera- 
tion must be foolproof, where shut-off must be 
positive every time, most refinery engineers have 
standardized on Rockwell-Nordstrom lubricated 
plug valves. Why? Smooth, easy quarter-turn 
operation and pressurized lubricant sealing mean 
shut-off that can be counted on day after day 
. . year after year. Rockwell-Nordstrom is the 
original and world’s most complete line of lubri- 
cated plug valves and plug valve lubricants and 
accessories. Write for complete details. Rockwell 
Manufacturing Co., Pittsburgh 8, Pa., Canadian 
Valve Licensee: Peacock Brothers Limited. 


ROCKWELL-Nordstrom VALVES 


ziROCKWELL®O 


MANUFACTURING COMPANY 





\ | GETTING 
YOUR SHARE OF THE 


MARKET? 


The consumption of Alkylate is growing 
for both government and civilian use, and 
this demand is expected to continue, at 
least into the middle 1960s. To get 

your share of the high octane 

market, consider adding an 


Alkylation Unit to your 


facilities as soon as Vi 1 . The Oil and Gas Journal says, ‘Of the five 
possible. typical high-quality blonds which ge into 
rem Sabena © te te by f 


WHY ALKYLATE IS THE KEY TO 
CURRENT GASOLINE BLENDS... 


OVER OF ALL POST-WAR HF ALKYLATION UNITS 
OPERATING IN NORTH AMERICA WERE DESIGNED, ENGINEERED 


Sak 


Tea ihlliery Enginseving Companies Manbiid; waignacnsd AND Bult BY TRECO* 


‘and constructed more HF alkylation units than all other 
companies combined. 
THE TRECO LIST INCLUDES: Treco, with an outstanding record of fast refinery 
5 completion, can have your alkylation unit on 
Shell Oil Com of Canada 
nas ooh stream QUICK. A telegram, telephone call or letter 
Cosden Petroleum Company 2068 sesp —Si«(W't | bring complete information. 
DX-Sunray (Tulsa) 2470 BPSD 
DX-Sunray (Duncan) 3500 BPSD 
CRA 1106 BPSD *to September 30, 1958 
Anderson-Prichard Oil Corp. 2150 BPSD 
Bell Oil & Gas Company 1000 BPSD 
2300 BPSD 


.... talk with the TRECO man 


FARMINGTON NEW YORK TULSA TORONTO 
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~ Now! One-pipe 
Steam-traced aire 
SUSTEMS wine Jo 


“~« YOUR PRODUCT = “x 


A ~a er’ ~# _ ~~ 


Reynolds Aluminum Duplex Pipe ~~~ 


Jf 
os ‘—a 


with steam line built-in. 


Now a complete steam-traced system can be in- 
stalled in one pipe: Reynolds new Aluminum 
Duplex Pipe. 
This tough, lightweight pipe has a built-in steam 
line . . . it eliminates the need for steam jacketing 
. it eliminates outside steam-trace lines... it 
permits use of standard insulation . . . it’s a com- 


plete steam-trace system in one pipe. THIS ELIMINATES 


Installation is fast and simple, too, with 
Reynolds Duplex Pipe. It’s lightweight and easy . 
to handle, join and weld, and can be formed readily THESE UNNECESSARY COSTS: 
with ordinary hydraulic pipe bending equipment. 
-».the cost of steam jacketing -»»the cost of excessive 


The new Reynolds Duplex Pipe can improve and extra pipe insulation 


heating efficiency, and reduce the need for insula- 
tion. Aluminum has high thermal conductivity, 
low emissivity. This means better heat transfer 
within the Duplex Pipe, less heat lost, less insula- 
tion needed. 


And, like the Reynolds Aluminum Process Pipe 
that is handling the roughest jobs in the chemical 
processing and petroleum industry, the new 
Duplex Pipe stands up against corrosion. 


Reynolds Duplex Pipe is available in four sizes 
—114", 2”, 3” and 4”—and in alloys 3003-F, and 
6063-T5. 


Get full information on 
Reynolds Duplex Pipe 


FREE BROCHURE 





ee Write today for a free brochure on Reynolds Aluminum 
Me Duplex Pipe, for details on joining, sizes, alloys and pres- 
are made with sure ratings. Reynolds Metals Company, P.O. Box 2346-CT 


REYNOLDS rs.) ALUMINUM aim“ Division, 19 East 47th 


— Watch Reynolds new TV shows—“WALT DISNEY PRESENTS” 
ond “ALL-STAR GOLF” — every week on ABC-TV. 
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Squeezing a higher 
percentage of high-octane 


gasoline... 






Sy 
} 


) 


© 


efficient, compact 


COOPER-BESSEMERS 


handle compressing for Catalytic 
reforming at Ashland Oil & Refining Co. 


In the Catlettsburg, Kentucky refinery of Ashland Oil & Refining Company. 
two Cooper-Bessemer FM compressors handle the many complications of 
catalytic reforming with problem-free performance and continuing economy 


Subject to extreme variations in load . . . plus the necessity of keeping the 
hydrogen gas entirely free from oil contamination . . . non-lubricated com- 
pressors for this type of service require the design characteristics and operat- 
ing experience that stands behind the name Cooper-Bessemer. 





Cooper-Bessemer compressors, rated from 250 to 10,000 hp, are available a 
to economically and efficiently handle your most severe requirements. The 
nearest office will gladly provide detailed information. 
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At Ashland Oil's Catlettsburg refinery, Cooper-Bessemer motor- 
driven units operating around-the-clock handle the compression 
of hydrogen from 450 to 695 psig. Special design Cooper- 
Bessemer non-lubricated cylinders prevent oil from entering the 
gas stream and contaminating the catalyst 


t. 





BRANCH OFF Grove City © New York e Chicagc 
Washington @ San Francisco @ LosAngeles © Houston 
Odessa © Pampa e Gregegton @ Seattie @ Tulsa @ St 


Kansas City @ Minneapolis @¢ New Orleans @ Shreveport 


. COOPER-BESSEMER OF CANADA, LTD 
GENERAL OFFICES: MOUNT VERNON, Edmonton e Calgary @ Toronto @ Halifax 
COOPER-BESSEMER INTERNATIONAL CORPORATION 
ENGINES: GAS - DIESEL - GAS-DIESEL 


Ne Oo @ Mexic ' 
COMPRESSORS: RECIPROCATING AND CENTRIFUGAL New York ¢ Caracas exico City 
ENGINE OR MOTOR DRIVEN 


November, 1958—PeEtTROLEUM REFINER 


For more data on advertised products, use Readers’ Service Cards, last page 






































PROVED} = 
y over 10 years 


specialized success* 
in the petroleum industry 


PETRE<O 


ELECTROFINING 
EQUIPMENT 


OK So effe tive. so eft ent over the } ist dec ade tI at it has olten 


been used instead of or to supplement more costly hydro- 


treating processes. Petreco Elec trohning equipment is now 
being used to treat hydrocarbons (from gasoline to lube oil 


distillates) for the separation of aqueous solutions of acids, 


alkalis and doctor solution. 


AUTOMATIC CONTROL... 
that’s superior in every way 
Petreco-pioneered electrofining offers you: 


Tv; DEPENDABILITY. Continuous. precision control with mini- 


mum operator attention. 


2 SPEED. Fast. onc e-through treatment with minimum entrain- 


ment. 


E} LOWER COST OF OPERATION AND INSTALLATION. 
Requires but one vessel instead of the 3 or 4 used in con- 
ventional systems; also less piping, pumps, installation area. 





FOR ILLUSTRATED INFORMATION write, stating your problem or interest, to... 


PETRE<9O 





pPP-58-1 


oe a ee, een we ee, oe Oe ee onen 2 ken. owe nek, | 





3202 So. Wayside Drive, Houston 1, Texas « 1390 E. Burnett Street, Long Beach 7, California 
Specialized Petroleum Treating Processes and Equipment 
OESALTING +« DEHYDRATING «¢ DISTILLATE TREATING + SWEETENING + LUBE OIL TREATING + SEDIMENT REMOVAL 
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Novem ber 


“Life-Blood” of a 





Super 7) 









Large Refinery! 


This natural gas metering station feeds 100 MMSCF 
of gas per day to a large Gulf Coast Refinery. If it were 
necessary to shut down the station for repairs, operation 
of the refinery would be seriously impaired. 


Brack, 
That’s why engineers who designed the station wanted 
to be absolutely sure the control valves would function Sivatts & 
properly day in and day out under all operating condi- 
— Bryson, inc. 
Because of their superior performance characteristics posi 4Fll 
and rugged dependability . . . and because of BS&B’s repu- 7500 Ecst 12th Street 
tation for quality products and dependable service in the Kences City 26, Mimourl 








oil industry ...BS&B Super 70 Control Valves were 
selected. Now “on stream”, they are performing well in 
every respect. 


BS&B Super 70 Valves are available in a complete 
range of sizes... with either clamp ring—float ring, or 
flanged—-gasketed body closures. Specify them on your 
next job! 
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HOW TO 
SETTLE 
YOUR 


EMULSION 
PROBLEMS! 


Emulsions hold dollars in suspense. . . by 
slowing down processes, by wasting products and 
by causing losses in manufacturing time. 


But most emulsion problems are not only 
unnecessary, they can be cured—as the Tretolite 
Company has been demonstrating for nearly 
half a century. 


These years of specialization in the development 
of demulsification chemicals and services have 
taught us that there is no one-time, sure-fire, 
cure-all. They have provided us, however, with a 
wealth of knowledge regarding the manifold 
problems and secondary considerations attending 
emulsifications. They have also enabled us to 
develop literally thousands of demulsification 
compounds for the petroleum industry, as well as 
for the chemical, pharmaceutical, mining and 
other industries. 

If you have a specific problem, you are invited to 
write us, describing it, and sending a sample 

of the emulsion; listing ingredients, temperatures, 
pressures, etc., along with a description of the 
operation by which the emulsion was formed. 
Address your correspondence and samples to the 
attention of: 


A. F. Wirtel, V. P. and Chief Chemist 
Tretolite Company 


369 Marshall Avenue 
Saint Louis 19, Missouri 


TRETOLITE COMPANY 


aR AR -20ek, t-te) ee eee) ie meted st fel 7 wales, | 


369 Marshal! Avenue, Saint Louis 19, Missouri 
S515 Telegraph Road, Los Angeles 22, California 


Chemicals and Services 


for the Petroleum Industry 


DEMULSIFICATION « DESALTING « CORROSION INHIBITING 
PARAFFIN REMOVAL «SCALE PREVENTION 

WATER DE-OILING e WATER FLOOD ADDITIVES 

METAL DEACTIVATORS © ASPHALT ADDITIVES 
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Progress report on 
“rumble” and “thud” studies 








FOA-2 makes costly 
tank cleaning unnecessary 


Recently another case history of dollars 
saved through fuel oil improvement 
came to DuPont: No. 6 residual fuel 
was being burned at a factory in up- 
state New York. This plant uses about 
3 million gallons of fuel per year. It is 
first delivered to a 300,000-gallon stor- 
age tank and then transferred to a 
17,000-gallon horizontal work tanh 


Sludge build-up meant 
costly clean-outs 


Sludge was playing havoc with the 
work tank, largely because the inlet 
and outlet connections were located at 
its head end, and sludge built up rap- 
idly at the far end. When it reached a 
depth of several feet, it threatened to 
intertere with suction pipe operabon 
So every few months it was necessary 
to open the tank, and send a work crew 
inside to remove the accumulation 
manually. A 

and costly job 


messy time-consuming 


How FOA-2 solved the problem 


Last February about 10-15 gallons of 
DuPont Fuel Oil Additive No. 2 was 
poured into this tank, in the hope 
that it would stabilize the fuel and re- 
duce sludging, thus extending the time 
between clean-outs. After the fuel in 
the tank had been consumed in the 
normal manner, it was quickly discov- 
ered that virtually no sludge remained. 
The additive had solubilized and dis- 
persed the sludge, and stabilized the 
fuel. Therefore the plant promptly 
adopted a program of treating its fuel 
oil with FOA-2 to eliminate the costly 
clean-out operation. 

If you or your customers are experi- 
encing fuel oil sludging problems, let 
your DuPont representative work out 
a solution for you. 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E. 1. du Pont de Nemours & Company (Inc.) 


Five years ago, researchers in the Du Pont Petroleum Laboratory iso- 
lated a new phenomenon in the performance of high-compression ratio 


engines. They called it “rumble.” 


THE CHASSIS DYNAMOMETER setup ct the DuPont Petroleum Laboratory is helpful to Du Pont en- 


gineers in pinpointing the causes and effects of rumble and thud in high-compression ratio engines 


‘Rumble,” a low-pitched noise pro 


duced in engines ot about 9.5 l or Now —“Thud” 
Another low-pitched noise has been 
noted in tests at the DuPont Labo- 


ratory. It has been given the name 


is usually no- 
ticeable on hills or during accelerations 
above 40 or 50 miles per hour and 


highe r compression ratio 


when the throttle is wide, or nearly 
wide, open. Laboratory tests show that 
it is associated with a high rate of pres- 
sure rise within the cylinders of such 
engines, plus the presence ot combus- 
tion chamber deposits. 


‘thud.” 

“Thud” takes place in the same types 
ot high-compression ratio engines as 
“rumble,” with one significant differ- 
ence — it can occur in the absence of 


combustion chamber deposits. 





DUPONT 4% 





“rumble and thud” 


Investigations of both rumble and 
thud are going on today, in engines 
in the DuPont Petroleum Laboratory. 
Gasoline technology stands to benefit 
importantly from these tests, as it has 
in the past from Du Pont investigations 
of “knock” and “wild ping.” 

Through these and other studies of 
combustion phenomena, Du Pont auto- 
motive engineers have gained extensive 
working knowledge of the behavior of 
hydrocarbons. This helps Du Pont work 
with refiners in blending gasoline stocks 
for optimum performance and lowest 
manufacturing costs. 


a 

LABORATORY, as well as on-the-road and 
dynamometer engine tests, are employed by 
DuPont scientists in their studies to uncover 
every detail related to rumble and thud. 


Details available to you 


Numerous papers have been presented 
by DuPont technologists on the sub- 
jects of rumble, thud, knock and ping. 
Your DuPont Petroleum Chemicals 
representative will gladly get copies 
for you. 








Cent NEWS 


YOU QUGHT TO KNOW... 


E. HEARN SIMPSON, Sales Manager 
of DuPont’s Petroleum Chemicals Di- 
vision, joined the company in 1930 in 
the Fabrics and Finishes Department. 
Two years later he was transferred to 


the Organic Chemicals Department 
and for a number of years he was a 
salesman of products as diverse as in- 
dustrial alcohol, anti-freeze and gas 
oline antioxidants. 

Five years were devoted to sales of 
the latter, in both the Mid-Continent 
and Gulf Coast regions. 

Hearn Simpson's career at DuPont 
was interrupted for three years while 
he served as a naval officer on aircraft 
carriers in the Pacific theater of ope1 
ations. 

On his return to DuPont in 1946 
Mr. Simpson was made sales manager 
of alcohol and camphor. He was ele 
vated to his present position in 1950 

Mr. Simpson attended Colorado Uni 
versity and was graduated from the 
University of Denver with a Bachelor 
ot S« lence degre e. 





Nylon cord tires a step 
toward highway safety 


On today’s turnpikes and thruways, 
four tire hazards are becoming increas- 
ingly serious. Tires with nylon cord 
are a long step toward eliminating them 
all. 

Heat is the biggest threat. Sustained 
speeds of 60 or more miles per hour are 
not unusual on many of our superhigh- 
ways. Nylon resists the effects of heat, 
reducing the chances of tire failure at 
these critical speeds. 

The particular problem with heat is 
that it has a way of bringing out the 
worst in a tire, of finding and preying 
upon all the defects that may have 
come about through bruising, moisture 
and flex fatigue, the other three tire 
hazards. 


Nylon corded tires have high resistance to heat. 


Tough nylon safely withstands vio- 
lent twists, bends and flexing without 
damage to the tire. And the chemical 
nature of nylon is such that moisture 





doesn't harm it 

As America’s superhighway program 
moves forward, the demand 
reliable protection will result in the in 
creased use of tires corded with nylon 
another petrochemical product made 
possible bv the cooperation of the 
petroleum and chemical industries 


tor sate 


SALES OFFICES — 
Chicago 3-8 So. M 
Cleveland 15—101 Prospec 


Houston 2 
705 Bank of Commerce Bidg 


Los Angeles 17-612 So. Flower St 


New York 20— 
45 Rockefeller Plaza 


Philadelphia 2—3 Penn Center Plaza 
Pittsburgh 22 
San Francisco 4—111 Sutter St 
Seattle 3—4003 Aurora Ave 

Tulsa 1—1811 So. Baltimore Ave 


1 Gateway Center 


In Canada—Du Pont Company o 

ited, Petroleum Chemicals, 85 
Toronte 12—Ontario 

in Other Countries—Organic Chemicals 
Export Division, 7447 Nemours Bid 
98, Del., PRospect 4-2962 


a7 
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®E6_U.s. Pat. OFF 


Better Things for Better Living 
-+- through Chemistry 


Du Pont Tetraethyl Lead and other Petroleum Additives 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E. 1. du Pont de Nemours & Compony (Inc.) 


Printed in U. S.A 





Blaw-Knox builds vacuum unit for Ashland Oil. 
Located at Canton, Ohio, this unit processes 15,000 barrels a day . . . proficiently re- 
duces carbon content in cat cracker feedstocks ... boosts overall refinery capacity. 





PROGRESS SCHEDULE 


Engineering 
Procurement 








Description of Work 2 3 4 5 
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integrated construction pays off 


three times in two years 


By placing this vacuum unit on stream on time, 
Blaw-Knox completes its third project for Ashland 
Oil and Refining Company. Within the past two 
years Blaw-Knox has also engineered and con- 
structed two catalytic reforming and hydrogen de- 
sulfurization units for this expanding company. 
Each of these units was producing at capacity, on 
schedule, and within the budget requirements. 
Blaw-Knox prizes its repeated association with 
many of the country’s leading processing companies. 
For repeat business demonstrates as no other way 
can, the continuing endorsement of the technical 
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background and engineering skill of this contract 
management organization. 

Bulletin 2547 provides a graphic description of the 
erection, expansion, and modernization services for 
petroleum processing plants. For your copy, contact 
Blaw-Knox Company, Chemical Plants Division 
with headquarters in Pittsburgh. Branch offices in 
New York, Chicago, Haddon Heights, N.J., Birming- 


ham, Washington, D. C., and ~ 
San Francisco. attr 
. hm 


for plants of distinction . . 


For more data on advertised products, use Readers’ Service Cards, last page 
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A. P. GREEN 


Serves the Petroleum Refining Industry 
with a Complete Line of 
High Quality Refractory Products 


The petroleum industry 
throughout the world, retigg: Wt: 
A. P. Green high quality:¢ e 


catalytic cracking units, besies 


boilers, stacks, et cetera i000" 


A world-wide network of © ! 3 

A. P. Green distributors with™. 

engineers experienced in petroleum: seceeteretes 
refining is always ready to help you select: 

the right refractories to do the bes? possible job 
...at the lowest cost. For one dependable 
source of a complete line of 

refractories write . 


A. P. Green 5 
REFRACTORY “sceeerstetees 
PRODUCTS Distributors in the Principal Cities of the Word 


A. P. GREEN FIRE BRICK COMPANY 
Mexico, Missouri, U.S. A. 


PLANTS: Mexico, Mo. * Woodbridge, N. J. « Sulphur Springs, Texas 
Jackson, Oak Hill, South Webster, Ohio + Philadelphia, Pa. + Troy, 
idaho * Pueblo, Colo. * Macon, Ga. 

In Canada: A. P. GREEN FIRE BRICK COMPANY, LTD. Toronto 15, Ontario 
In England: LIPTAK, LTD. London, England 


For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFINER 
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BRINELL 
DURACASE TRIM... | 


Stops galling and erosion 








Since the introduction of OIC’s Duracase 


a <— 
Trim, many forged steel valve specs are obso- 
lete. This 139% chrome stainless steel trim with : 
1000 Brinell, case-hardened wedges and discs ‘ 


assures positive protection against even the 
simultaneous attack of the three valve-destroy- 
ing agents—corrosion, erosion, galling. b 

OIC offers you a choice of two modern 
body-bonnet connections—union ring or 
bolted bonnet — on its entire forged steel gate, 
globe, angle, and check valve line. 

In addition, gate valves offer a choice of 
standard-flow or high-fiow body ports, both : 
with 1000 Brinell wedges. f ¢ 2 “5 


Step up your valve requirements to the 


modern high-quality standards reflected in OIC i. 
valves. Include OIC on your next specification. ¥ SS 
For OIC forged steel valve specification SS 4 
literature, write for Forms No. 195 and 195-R. } > » : 
= ~ iy 7 


THE OHIO INJECTOR COMPANY « WADSWORTH, OHIO 


\ FORGED & CAST STEEL, 
HM A LV E S | BRONZE & IRON VALVES 
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€ New Differential Pressure Transmit- 
ter combines rugged construction, accuracy, 
stability, compactness, lightweight. 


© New Butterfly Valve line offers out- 
standing features which provide maximum 


strength, power, versatility and ease of 
maintenance. 


FR New Mechanical Level Switch pro- 
vides simple means of indicating level; ac- 
tuating alarms, solenoids and other devices. 


tT New Electropneumatic Transducer 
converts electric signal from controller to 
pneumatic output for operating final con- 
trol element. 














Ff New Air Supply Valve — improved, i New Level Transmitter using displace- 
low-cost, with built-in filter. ment type measuring element and strain 


gauge to transmit electric signal. 
© New Line of Temperature and Pres- 


sure Transmitters with high accuracy. Bal- Get complete details on these and all 
anced beam permits mounting in any other Masoneilan accurate, reliable process 
position without zero shift. Compact and controls from our nearest representative, 
lightweight. or write direct. 


at 
VIASON-NEILAN 


Division of Worthington Corporation 


51NAHATAN STREET, NORWOOD, MASSACHUSETTS 
District Offices or Distributors in Principal Cities in U. S. 
In Canada: at Brantford, Montreal, Toronto 











You should know more 
about the new QCf 
non-lubricated Ball Valve 


Now, while you're thinking about it, ask your secre- 
tary to have us send you Catalog 1000. 


This catalog will give you a full description of the 
latest product of W-K-M’s creative engineering—the ACF 
non-lubricated Ball Valve. 

This new valve was service-tested for 3'2 
years before it was offered to buyers. Service- 
tested and service-proved: in the entire 3'2 years, 
every user reported completely satisfactory results. 


It’s a great valve, this new one: versatile, rugged, 
efficient, easy to maintain on those rare occasions when 
maintenance becomes necessary, a valve you can specify 
with complete confidence. 

So send for Catalog 1000— 


you should know more about this 
new valve. 


Product of 
W-K-M’s Cuative Engineering 


This cut-away picture shows you why this new 
valve performs so dependably. lasts so long, and is 


so economical to maintain 


Note the full. round conduit through body and 
ball that assures full flow through the valve—without 
turbulence, and with no more pressure drop than 
through an equivalent length of pipe. 


Note the way the ball is suspended between 
Teflon seats under compression, assuring leakproof 
service at rated working pressures, or under vacuum, 
indefinitely. 

Note the way actual seating surfaces are sealed 
away and protected from any abrasive action of the 
lading flow in either open or closed position 


Available in carbon steel (ASA 150 Ib., 300 
lb.), and semi-steel (200 lb., 400 Ib.). Sizes range 
from 2”’’ through 6’’. See Catalog 1000 for full 
listing of sizes and pressures. 


. 
DIVISION oF QCf INDUSTRIES |; 
NCORPORATED 
P.O. BOX 2117. HOUSTON, TEXAS 


Export Office: 45 ROCKEFELLER PLAZA. NEW YORK, N.Y 
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DESIGNED 
FABRICATED 
ERECTED BY 


FOR THE 


as far as is known... 


THIS IS THE LARGEST STEEL TANK 
IN THE WORLD 


CAPACITY 357,000 BARRELS 
DIAMETER 285 
HEIGHT 32 


Russell W. Hall 
Supt. of Construction & Maintenance 


Tulsa City Water & Sewer Dept. 


_ 
VW. R. Holway and Associates 


Consulting Engineers 


HAMMOND IRON WORKS 


744 BROAD STREET, NEWARK 2, N. J. 


For more data on advertised products, use Readers’ Service Cords, last page 





For Ammonia Producers Expanding to 


UREA 





i ee to profit from more effective fertilizers, completely safe 


animal nutrients, improved plastics... 


Future Markets Require Purer Grades 


+ esl especially agriculture—where product contamination is 


damaging to crops, toxic to cattle... 


Purer Grades Need improved Processes 


pte the Montecatini* Processes—which minimize equipment 


corrosion, virtually eliminate biuret content... 


Improved Processes Want Better Plants 


im oe engineered to get maximum product purity and yield at 


optimum investment and operating costs... 


Better Plants are Built by M. W. Kellogg 








an\ The M. W. Kellogg Company, 711 Third Avenue, New York 17 
. AA A SUBSIDIARY OF PULLMAN INCORPORATED 
KELLOGG The Canadian Kellogg Company Ltd., Toronto « Kellogg International Corporation, London 








BT Nadel Si Kellogg Pan American Corporation, New York + Societe Kellogg, Paris 
. Companhia Kellogg Brasileira, Ric de Janeiro» Compania Kellogg de Venezuela, Caracas 


* New Kellogg brochure available on request 


For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFINER—Il ol 37, No. 11 
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BUTADIENE APPLICATION ctark Gas 


Turbines supply regeneration air 


Odessa Butadiene Company’s new plant at Odessa, 
Texas, integrates two Clark Model 305 gas turbines 
in the butadiene process by using them to furnish 
regeneration air to the dehydrogenation unit. These 
turbines operate in parallel, along with a Clark 3900 
HP centrifugal compressor, and discharge air at 
950°F and 22 PSIA into a direct fired heater, then 
to the reactor catalyst beds where the air removes 
carbon and replaces heat lost in the endothermic 
dehydrogenation reaction. This regeneration air is 
then directed to two waste heat boilers where it 
generates 186,000 pounds per hour of 250 psi steam. 
Clark gas turbines were selected for this application 
because of better over-all plant economics which 
resulted from savings in fuel coupled with lower 
maintenance and operating costs. This plant is an 










Odessa 
Butadiene 
Company is 
owned jointly 
by El Paso Nat- 
ural Gas Products 
Company, W. D. Noel 
and E. G. Rodman of 
Odessa, and the United 
Carbon Company. 


November, 1958 


PETROLEUM REFINER 


operating testimonial of the dependability and ver- 
satility of the Model 305 gas turbine. The power 
turbine has been removed to allow the hot pressur 
ized gases to be exhausted to the process, rather than 
convert the energy of the gases to mechanical power 
as is normally done. 

Other services in which Clark gas turbines are in 
continuous operation are: catalytic reforming, ethyl- 
ene production, and power generation. In the very 
near future, additional units will be used in repres- 
suring projects in the Near East and Venezuela 
Clark gas turbines are available in sizes of 1150 to 
9300 HP, and are precision engineered and built for 
the ultimate in dependable and economical heavy 
duty service. For complete information on Clark gas 
turbines, contact your nearby Clark representative, 
or write today for Bulletin 163-1 to Clark Bros. Co., 
1315 Lincoln Avenue, Olean, New York. 


CLARK BROS. CO. 


One of the Dresser Industries 





COMPRESSORS * GAS TURBINES 


For more data on advertised products, use Readers’ Service Cards, last page 81 
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SULFATIONS 
use SULFAN 


(stabilized sulfuric anhydride) 
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Step up sulfonation efficiency. “Sulfan” 
has 99.5% SO, available for sulfonation re- 
actions. For many applications, “Sulfan’”’ 
offers nine times as much usable SO; as 
100% sulfuric acid .. . over three times as 
much as 20% oleum. This can mean a con- 


siderable saving in operating costs. 


Step up processing efficiency. With 
“Sulfan,” there is no waste acid. This means 
that you can increase batch sizes or get more 
rapid through-put . . . often double without 
increasing size of equipment! Since no water 
is formed when “Sulfan” is used for sulfona- 
tion, the waste acid problem inherent with 


use of sulfuric acid or oleum is eliminated. 


These benefitsalone make “Sulfan” worth 
your thorough investigation. You may be 
able to realize other important process 
economies and advantages too. 

“Sulfan” is readily available in tank cars 


and 750-lb. drums. 


Write today for confidential technical in- 
formation on the use of “Sulfan” in your 


process. 


Use ‘‘Sulfan’’ for: 


Synthetic Detergents 

Dye Intermediates 

Petroleum Fractions 

Textile Specialties 

Pharmaceuticals 

Fatty Acids 

Lubricant Additives 

Agricultural and Industrial 
Emulsifiers 


GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6, N. Y. 
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MULTI-ACTION 
| GREASE 
[MIXER 
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e 30%-80% time savings 
® better heat transfer 





Struthers Wells Radial Propeller Agitator 
Struthers Wells Double - Motion 
Pitched Paddle and Scraper Blade Agitator 


First designed in ca laboratory size, the new 
Struthers Wells “Multi-action” Grease Mixer is now 
proved in full-scale production service. Results show 
greatly increased production and up to 4 times 
| more efficient heat transfer. 

| The mixing principle combines a high-speed radial propeller 
} which gives excellent mixing and shearing of the grease plus the 


Struthers W Products pumping action of a turbine. The second mixing action involves 
PROCESSING 


EQUIPMENT DIVISION. a conventional double motion pitched paddle agitator for folding 
Crystaltizers . . . Direct Fired Heaters . . . i high-effici i ion, Thi inati 
+ saves action and ig efficiency scraping action. This unueval combination 
a ee provides rapid heat exchange, excellent mixing, dehydration 
Vowels... Converters and deaeration. 
SOUER DIVISION When you need peak performance grease mixing, call on 
eee toe ond a+ ond 
oe «++ Wetter Tube... Fire Tube... Struthers Wells. 
‘Units ; 


| == STRUTHERS WELLS CORPORATION 






& truthers Plants at Warren 


WARREN, PA. Wells and Titusville, Pa. 
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ENGINEERS “DISCOVER” ALCOA CONDUIT 


Lower cost, installation economies, corrosion 
resistance make Alcoa Aluminum the best conduit buy 


An increasing number of cost-conscious engineers 

are switching to aluminum rigid conduit for office 

buildings, industrial plants and other new and re- 
modeled structures. Here are some of the reasons 
why: 

@ Lower prices plus light weight and ease in han- 
dling make Alcoa® Aluminum Conduit installa- 
tions competitive. 

e Corrosion resistance of aluminum means less 
maintenance, freedom from staining. 

e Aluminum is easier to cut, bend and thread. Wire 
pulling is easy, too, because of specially treated 
internal surface. 

@ Nonmagnetic aluminum offers up to 20 per cent 
less voltage drop. 


S4 For more data on advertised products, use Readers’ Service Cards 
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@ Clean, modern appearance complements modern 
architecture. 

e Aluminum is nonsparking and has Underwriters’ 
Laboratories, Inc., approval. 

Find out why Alcoa Aluminum is your best conduit 

buy. Contact your electrical distributor, or write 

Aluminum Company of America, 2325-J Alcoa 

Building, Pittsburgh 19, Pennsylvania. 


Your Guide to the Best 





in Aluminum Value 


ALUMINUM | FisiD CONDUIT 
CONDUIT ISSUE MU-28 ALCOA THEATRE 


srew-eve concacs 0+ ewceves Fas Eatetaiamest 
‘ Arter nate Monday { vencngs 


ALCOA 








The Texas Company, Lockport, Illinois 
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S&J High Speed Telepulse— 
E:rror-Free Remote Reading: 


Level-Temperature-Pressure 


New S&J High Speed Telepulse gives remote readings in English, decimal or metric sys- 
tems. Only 12 seconds for complete gaging cycle, including automatic selection confirmation 
of user’s tank numbers. Other process variables transmitted with similar accuracy and speed. 
New Error Check circuit makes S&J Telepulse immune to error from equipment malfunc- 
tion or transmission line failure. Remote control of motors and valves also possible for 
reporting “on,” “off,” “open,” “closed” conditions. Building-block design provides flexibility 
for expansion. Plug-in construction and high-reliability components simplify maintenance. 
100% digital S & J High Speed Telepulse readily adapted to datalogging and automatic 
data processing. Write for descriptive technical bulletins. coe 


SHAND AND JURS COMPANY 
2600 EIGHTH STREET « BERKELEY, CALIFORNIA 
Branch Offices and Representatives in Principal Cities - A subsidiary of General Precision Equipment Corporation 
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liiwee decades of uninterrupled service / 


Unmatched for dependability! Westvaco is the oldest and 
biggest producer of barium chemicals. 


For thirty years we have served large and small users alike, 
constantly expanding furnace capacity and mineral reserves to 
stay ahead of growing demand. 


During that time we instituted many “firsts” including: 
electric furnace production of dense, crystalline barium oxide 
with particle size adjusted to users’ needs; more soluble flake 
forms of barium octahydrate and pentahydrate; and shipment 
in covered hopper gars and multi-unit loads to bulk users. 


If you use barium chemicals, call on Westvaco. We can supply 
your needs dependably and quickly from stocks strategically 
located, coast-to-coast. 


Putting !ldeas to Work 


Wil FOOD MACHINERY AND CHEMICAL CORPORATION 
Westvaco Mineral Products Division 


FOOD MACHINERY 
AND CHEMICAL General Sales Offices: 


lea ria <0 161 E. 42nd STREET, NEW YORK 17 


For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM ReFINER—V ol. 37, No. 11 
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Catalytic Reforming Unit for 
PHILLIPS PETROLEUM COMPANY 
Kansas City Refinery 








SPECIFICATIONS: 


CONSTRUCTION: A301 Grade B Firebox 

SIZE: 5-ft. 6-in. diameter by 30-ft. high 

DESIGN PRESSURE: 700 pounds per square inch 
DESIGN METAL TEMP: 985° F 

PLATE THICKNESS: 3 \4-in. shell 

CATALYST USED: Metallic platinum, finely dispersed 
CONTROL: Temp. & Pressure: Very CRITICAL 
PRODUCT IN: Low Octane gasoline 

PRODUCT OUT: High Octane gasoline 


— 





. 


FABRICATING CONTROLS USED 


STRESS R=LIEVED  RADIOGRAPHED 
 API-ASME CODE 


DESIGNER: Procon, Incorporated 
FABRICATOR: Chicago Bridge & Iron Company 


ei 
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Where there’s refining . . . there’s CB&I and for 
good reason. Increasingly complex refining opera- 
tions demand the exacting attention to structural 
detail made possible by the advanced metallurgical 
control techniques employed by CB&I through every 
phase of construction. This craftsmanship in steel is 
the reason why CB&I-built structures have become 
first choice for efficiency and long service, wherever 
refinery products are stored and processed. 

Write our nearest office for the CB&I bulletin: 
Special Plate Structures. 
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. . 
wn Chicago Bridge & Iron Compan 
CB&i Engineers g g p y 
Atlanta * Birmingham * Bostor: * Chicago * Cleveland * Detroit * Houston * Kanses City(Mo.) 
Welded steel structures New Orleans © New York © Philadelphia © Pittsburgh © Solt Loke City 

better and last Sen Francisco © Seattle © South Posedena © Tulsa 

cares “ A Plonts in BIRMINGHAM, CHICAGO, SALT LAKE CITY, 

. with CB&I Coordinated Services. GREENVILLE, PA. ond ot NEW CASTLE, DELAWARE 

In Canada: HORTON STEEL WORKS LTD., TORONTO, ONTARIO 
REPRESENTATIVES AND LICENSEES: 


Australia, Cube, England, France, Germany, Italy, Japon, Netherlands, Scotland 
CB&l Erects SUBSIDIARIES: 


Horton Steel Works Limited, Toronto; Chicoge Bridge & Iron Compony Lid., Coreces; 
Chicago Bridge Limited, London; Sociedode Chibridge de Construcoes Lide,, Rio de Joneire 








corrosion-resistant, weather-resistant 


GRINNELL VARIABLE SPRING HANGERS 


GALVANIZED or 
NEOPRENE 
COATED CASING 








GALVANIZED or 
NEOPRENE COATED 
BOLTS and NUTS 


In addition to their proven corrosion and weather * Precompression 


resistance, these spring hangers offer other 
features. 

* Maximum variation in supporting force for 
standard spring models per 2" of deflection is 
102% of rated capacity — in all sizes. 


For hanger installations which are subject to highly 
corrosive industrial conditions — or where exposed to 
severe weather, Grinnell makes available two distinct 
lines of pre-engineered spring hangers. 


These hangers are the result of extensive experimen- 
tation with various coatings for Grinnell’s standard 
pre-engineered spring hangers. In addition to provid- 
ing flexibility in pipe suspension, they provide ver- 
satility of application through their corrosion-resistant 
characteristics. 


(a patented feature) assures 
operation of spring within its proper working 
range, as well as saving valuable erection time. . 
Reduced over-all height saves space. 

* 21 sizes available from stock for load ranges 
from 50 Ibs. to 28,200 Ib 


AVAILABLE IN 7 TYPES FOR 
THESE TYPICAL APPLICATIONS 


(A) Rod threaded to top cap (B) Furnished with 
single lug (C) Two lug style (D) Top adjusting 
(E) Adjustable top and bottom (F} For floor 
support (G) Trapeze assembly. 


* Available in 3 spring lengths for maximum 
travel of 14, 22, and 5 inches 

Installation simplified by integral load scale 
ond travel indicators 

¢ All-steel welded construction 
piping code 


meets pressure 


1. NEOPRENE COATED — for highly corrosive conditions, 
such as those found in chemical plants and refineries. All parts 
of the hanger are neoprene coated to protect the base metal 
from a wide range of corrosives. The flex life of the spring is 
unaffected by the neoprene . . . the coating resists cracking or 
flaking over a wide temperature range. 


2. GALVANIZED — for outdoor installations, where weather 

conditions are severe. All parts of the hanger are galvanized 
except the spring, which is neoprene coated to avoid alterations 
of temper, hydrogen embrittlement and decreased flex-life of 
the spring — usual hazards to springs from the galvanizing 
process. Write for further details. 








GRINNELL 


AMERICA’S #1 SUPPLIER OF PIPE HANGERS AND SUPPORTS 


Grinnell Company, Inc., Providence, Rhode Island ° Coast-to-Coast Network of Branch Warehouses and Distributors 





pipe and tube fittings * welding fittings ° 
pipe ° plumbing and heoting specialties * 


Grinnell automatic sprinkler fire protection systems e 


engineered pipe hangers and supports * Thermolier unit heaters * valves 


Grinnell-Saunders diaphragm valves * prefabricated piping * water works supplies 


industrial supplies ° Amco air conditioning systems 


For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFINER 
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ONE: A th aamme 


An Electrical Engineer comee to CROUSE-HINDS 
for the “Lateet Dope’ on Explocion-Proof Eloetrieal Equipment 


. ” “ , , | 
Charlie says the visiting engineer, “I'm lo r fi yurtesy. We respect them in the very smallest 


the latest and best in expli s1on-proof electrical equ ticulars of design, construction and application 
We'll have a variety of hazards that will hit every ‘That’s what the National Board of Fire Underwriters 
(,roup unde r Class I of the National Ele ctru il Cod organizations are looking 


it ; got th t ur . 
I’m here to find out what you've got that meets ou ssify every Class and Group in such detai 


ment for our new petroc hemical plant every piece ot expl sion-proot equipment we build 


specifications why they like to see compliance with those requirements 


“Well sir,” says ( harlie, “before we get into specs, I'd in the hands of competent engineers like vourself 
like to go to fundamentals for a minute 

“You don’t need to be told that physical laws are 
unbreakable. Try to break them . . . and they break us 
Just flirt with them and we get slapped. “And we're here to help out with the right equipment 

“At Crouse-Hinds we treat those laws with great made exactly for the job you have to do 


i 


Charlie, with what's at stake, I have to be competent 
ie 


OT ese 
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"firet off lof’e look at the fundamentale 


“Take this OFC Switch Condulet* for example It 
incorporates all the basic features of Crouse-Hinds ex- 
plosion-proof construction. The casting is of Feraloy 


“What's that?” 


“Feraloy is a special alloy that combines the desirable 
characteristics of both cast steel and gray iron. It’s strong 
tough, homogeneous. It machines well and forms full 
threads.” 


“How is it on corrosion? We'll get a lot of that.” 


“Feraloy itself is alloyed for corrosion resistance. In 
addition, it is triple-layer finished on all surfaces 

“The casing thickness is four times stronger than the 
maximum needed to contain any possible explosion of 
gas or vapor, without rupturing 


“How about leakage around the threads?” 


“These threaded joints are flame-tight. And right there 


you ve got an important extra: For Group C and D loca- 
tions, UL calls for a minimum of five threads to insure 
cooling of escaping gases. We give you seven threads . 

on every threaded joint of explosion-proof Condulets 


of oxplocion-proof congtructio 


‘This means if somebody forgets to make a ix 


cover ‘wrench-tight’, chances are still very high of having 


it least five threads fully engaged 
‘Good point Charlie 


“One more thing about threads. Condulets are taper 
tapped to match conduit threading, and give you tight 
rigid joints throughout the system. And there’s a deeper 
recess for complete tightening without bottoming on the 
integral bushing.” 


What about seals?” 


“Whenever practical, Condulet explosion-proof equip 
ment is factory-sealed. Wherever it’s not. we have a big 


selection of seals, breathers and drains to choose from 


‘Wish it were physically possible for you to factory 
scal everything, Charlie. Everybody would feel safer, I'm 


sure. O.K what's next?” 


*CONDULET is a coined word registered in the 
U. S. Patent Office. It designates a brand of prod 
ucts made only by the Crouse-Hinds Company 
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Charlie, we cant afford to overlook anythin 


that noode to he oxplocion-proof.." 


“Can we get everything we will need from you?” 


“Yes. Our ads say we have the ‘world’s broadest line’ 
of explosion-proof electrical equipment. That’s really true 

“Take the items in this display: Most of them are Con- 
dulets. There are more than 15,000 items in just that one 
line . . . everything from junction boxes to process con- 
trol centers . . . in explosion-proof, dust-ignition-proof, 
or conventional construction 

“Just to show how complete the explosion-proof part 
of the line is, here are all kinds of warning lights, horns 
and sirens .. . even exit signs.” 


“One of our most important needs in the new plant 
is communications. What have you got there, Charlie?” 


“Well, here’s a choice of manual, dial and magneto 
type telephones for desk use, or for wall or panel mount- 
ing for use on common or local battery systems.” 


“How loud can you set the bell for our noisy spots?” 


“You can have auxiliary bell or horn signals set to 
wake up a hibernating bear, if you like. 








“Now here’s something you might need in you 
search or quality control setup — instrument Cond 
to provide enclosures with glass fronts for meters, ga 
and so on. And here are photo-electric Condulet 
colorimetry, counting, or automatic control.” 


“We'll need plenty of that.” 


“Then there’s lighting. Name the kind and amou 


] 
light you need incandescent or fluorescent 
bench, area or flood . and Crouse-Hinds has i 
“We're pretty proud of our new EVA Mercury \ 
- because for the first time, it offers you a UL-] 
fixture which makes mercury vapor advantages avai 
in hazardous areas: 2.5 times more light, and seven | 


longer lamp life than incandescents.’ 


“Terrific. Anything that cuts the frequency of rel 
ing in hazard zones is welcome! 

“But Charlie making all this approved equipr 
you must have a UL man on hand most of the t 


@ 


“That's right : 





































Plogs ond Instrument Process Control | Switche 

Panelboards Receptacles Flexible Couplings Enclosures Board Components | 
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| } 
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| | 

| | 

. H Uni Seals 
: : nee aes Control and faites Motor Starters and 

Lighting Fixtures Signals, ; 


Indicating Stations 


Circuit Breakers 
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Signals, Alarms 


With UL-ligted equipment in every Claee and Group, 
we work very closely with the UL inepector-in-residence. 


his office right here. A 
gineer has the full-time job of Underwriters’ Lab- 
rratories Coordinator. Under his guidance 
neering staff carries out UI 


eT 


senior Crouse-Hinds 


our engi- 
requirements on product 
design modifications that are 
ustomer specifications 


classification of UL 


development and or 


made to meet 


“Actually 
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‘Le oks like ye we got the u he le { wax on 
produc ts. Charlie Anything é lse p” 
_ “There sure is 
Fittings Junctions 


Crouse-Hinds Field Service 
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"Cuperior decign begine where it chould ...with your needs. 


“This new EWC Control and Indicating Station development for this type of device. And it in- 
is a good example. cludes all the other features we looked at in the 
“Here is a type of control that is located out- OFC a little while back "t 
doors as often as not. Because of this, we have “It’s versatile, too . available with, pilot U 
designed it to be water-tight . . . as well as lights, heavy-duty pushbutton stations, selector 
explosion-proof and dust-ignition-proof. It will switches . . . in various combinations 
take hurricane rains — or direct streams of water in single, double or triple gangs 
in washing-down operations — without breaking “The EWC shows particularly well that good 
the Neoprene O-Ring seals at cover, shafts and design is the sum of a great variety of things 
pilot light jewels.” big and small, depending on the job a device “Td 
has to do. But they’re all pointed toward giv- some ¢ 
ing you explosion-proof equipment that’s safer wont 
“Threaded covers, threaded operating shafts, easier to install and operate, longer lasting, and “Fi 
and threaded pilot light cover — which is a new tuned to your needs. That’s true of the EW¢ perioc 


handle 


recom 


“Aren't those threaded covers?” 


your lI 


"...Ot thig explogion-proof Arktite Plug and Receptacle, a 


“He 
why 





| “This Arktite is quite a work of art in its way. It con- sions | 


forms to UL test requirements throughout. You ca hazarc 
make or break contact at full load without disconnect 
switches.” 

“No flashover?” 


“Flashover is impossible. Each contact is insulated ir 
a separate chamber. All arcs are snuffed out by pressure- 
deionization and lack of oxygen.” 


“Swell . but how about the grounding?” 


“The male grounding contacts are longer than load 
contacts . . . so the plug shell and tool are grounded 
before power circuit is made and remain grounded until 
after it’s broken. Chances for human error are practical], 
zero with the Arktite.” 


* Registered 














‘Cugtomore eay the only thing better than our produet 
ig the help you get from our field engineers.’ 


“I'd like you to meet one who just flew in to work out 


some customer specs and delivery timetables. I hope he 


won't be embarrassed if I tell you what makes him tick. 

“First of all, he’s an Engineer. He’s had an extended 
period of in-plant training in all departments. He has 
handled just about every kind of hazard problem and 
recommendation you can think of. He can help analyze 
your needs, and recommend the safest, most economical 
equipment for specific applications 

“He has know-how .. . backed up by plenty of know- 
why. He knows where the hidden probabilities of explo- 
sions do their hiding. He knows the various degrees of 
hazard ... which means he knows where you can afford 


to save money by installing equipment adequate for 
Division 2 conditions 

“He knows what you have at risk in lives, plant 
equipment, materials and inventory. And he’s completely 
oriented to giving them the best possible protection at 
the lowest possible cost... without ever flirting with 
those physic al laws we we re talking ibout 

“There are 85 more field engineers like him on our 
staff. And I know you'll enjoy doing business with any 
one of them. O.K.?” 


Well, Charlie all I can say is if that’s the service 
that comes with the product, I’m sold on Crouse-Hinds!” 


If you have a hazardous-area problem, why not call in your nearest Crouse- 
Hinds Field Engineer for practical, down-to-earth suggestions? In the mean- 
time, send for our Catalog No. 3400, containing detailed descriptions and 
specifications on Crouse-Hinds Explosion-Proof Electrical Equipment. 


CROUSE 2) HINDS 


MAIN OFFICE AND FACTORY: SYRACUSE. NEW YORK 


ET" ELECTRICAL EQUIPMENT (Ex 


ONTROL SYSTEMS © AIRPOR 


These products are sold exclusively throw 


Representatives 


end Convennon 


WEATHER ME 


gh electrical distributors. For application engineering belp. contact 
one of the following offices: A Baton Roug i . 





PARAFLOW-BLENDED O/LS FLOW AT SUB-ZERO TEMPERATURES ! 


Ice and blizzard winds—-even at temperatures as low as those in sub-zero polar climates 
can not stop Paraflow"-blended oils from flowing. Paraflow-blended oils guarantee 
instant lubrication when the engine is started . . . provide smooth, efficient flow, 

give higher rates of circulation to all engine parts during crucial warm-up periods. 
Paraflow is economical; it avoids severe, harmful dewaxing, and just 1% 

can lower an oil’s pour point as much as 60°! 


Enjay has developed the only complete line of high quality additives (Paramins®). , 2 ; 
To meet the most exacting lubrication specifications, insist on Enjay Paramins. Pioneer in Petrochemicals 


ENJAY COMPANY, INC. 15 West Sist St., New York 19, N. Y. - Akron + Boston - Charlotte - Chicago - Detroit - Los Angeles - New Orleans - Tulsa 
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Name your temperature. A performance-proved Pabco pipe or block 
insulation will maintain it at economical levels up to 1900° F. 

With Pabco Caltemp, 85% Magnesia, or Prasco Insulations, heat losses 
are reduced to an absolute minimum .. . finest performance assured. 
For data on technical advantages, case histories, or engineering 
consultation . . . write... or contact one of Pabco’s insulation engineers. 


Fibreboard Paper Products Corporation » San Francisco 19 * Chicago 54 + Houston 4 + New York 16 + Los Angeles 


For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER—V ol. 37, No. 11 








... the right products — to meet your needs for natural gas sweeten- 
ing, refinery stream sweetening, sulfur recovery, gas dehydration, 
and carbon dioxide absorption. 


...at the right time — readily available when you need them in the 

amount you need . . . bulk shipments in tank cars of 4000- to 10,000- 
allon capacity, tank wagons of 1000 to 4000 gallons, or 55-gallon 
rums. 


... from the right ent ege: technical knowledge and exper- 


ience combine wit 
excellent service. 


modern production facilities to assure you 


Essential Chemicals from Hydrocarbon Sources 


\ 
_ 


F 
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Portable crude heater for Magnolia Petroleum Company, Beaumont, Texas 


Ulitraformer heater for American 0 
at El Dorado, Arkansas 


Platformer and desulphurizer heaters for Shell Oil Co 
at Deer Park, Houston, Texas 


HIGHER EFFICIENCY, 
LUMMUS OIL HEATERS 


Lummus designs horizontal and ver- 
tical-tube oil heaters to any size, for 
any process—anywhere in the world. 


Major refiners confidently turn to Lummus on 
their important and difficult oil heater jobs. 

In the last 25 years, the combined capacity of all 
Lummus oil heaters built has exceeded that of any 
other company in the world. The reasons: greater 
durability, more efficient operation, an absolute 
minimum of days lost to downtime. 

Major refiners maintain large engineering and 
economics staffs who can evaluate the performance 
of important heating equipment. They buy more 
Lummus oil heaters because they know through 
statistica} comparison that Lummus gives them 
more heater per dollar. 


For more data on advertised products, use Readers’ Service Cards, last page. 


In 1957 alone, Lummus received contracts to 
engineer more than 130 oil heaters, with a com- 
bined absorbed-capacity of over 7,000,000,000 Btu 
per hour — the largest number of units and high- 
est overall capacity in Lummus’ oil heater history! 

Lummus offers over a quarter of a century of oil 
heater experience for petroleum refineries, chemi- 
cal and petrochemical plants. The highly trained 
engineering staff of the Oil Heater Division is ready 
in the Lummus New York office to give each job 
the full benefit of its accumulated know-how in 
this field. 

Lummus oil heaters, of both special and standard 
design, range from 100,000 to 300,000,000 Btu per 
hour. As illustrated above, neither size, type nor 
location of the unit presents a problem to Lummus. 
Because Lummus offers every type of oil heater, 
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Crude heater for Socony Mobili at Paulsboro 


MINIMUM DOWNTIME MAKE 
PREFERRED AMONG MAJOR REFINERS 


you can be sure that we will recommend the right nearest Lummus international office, and the cost 
unit for your needs. Complete Lummus facilities are of the job is payable in the currency of the country 
available world-wide through any of the five interna- in which the procurement is handled! 

tional Lummus companies. Equipment is designed Consult with Lummus on your next oil heater — 
in New York, procurement is made through the large or small. 


THE LUMMUS COMPANY, OIL HEATER DIVISION 
385 MADISON AVENUE, NEW YORK 17, N.Y. 


WASHINGTON. D.C. * CHICAGO * HOUSTON *« MONTREAL * CARACAS * MARACAIBO *« LONDON + PARIS * THE HAGUE 
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Especially formulated for the purpose, UOP No. 5-S Inhibitor 
substantially speeds up inhibitor sweetening of slightly 

sour gasoline. In addition, UOP No. 5-S offers the following 
plus values: 


1 Most versatile gasoline inhibitor available. 


100% potent active liquid ingredient. 
Insoluble in aqueous caustic soda and water. 
Available at no increase in price over UOP No. 5. Pars 


Write our Products Department for detailed information. 
Ask also about the extensive line of UOP inhibitors and 
additives for refinery use, and on-the-spot services of UOP 
treating field engineers. 


One of the family of superior # *Trademork 
UOP inhibitors and additives je 
® 


available to the refining industry. 


UNIVERSAL OIL PRODUCTS COMPANY 


30 ALGONQUIN ROAD, DES PLAINES, ILLINOIS, U.S.A. 


For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER—1I’ol 
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WITH THE TURNING OF A VALVE, 

another significant advancement has 

been made in the industrial economy of the 
Dominion of Canada. At Pincher Creek, 

The British American Oil Company Limited 
has built one of Canada’s largest natural 
gas processing and sulfur recovery facilities. 
Going on-stream —on schedule—it is a 
major step toward the utilization of 


Canada’s abundance of natural resources. 


We of The Ralph M. Parsons Company of Canada, Ltd. 
were privileged to work with British 

American in developing this great plant. 

As engineers and constructors, we are proud 


of our part in this important project. 


TO BRITISH AMERICAN, 
and to the people it serves, we extend our 


most enthusiastic congratulations. 


PARSONS: 


“meld progress 


THE RALPH M. PARSONS COMPANY 





ENGINEERS* CONSTRUCTORS 
LOS ANGELES 
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is your future on paper now”? 


YOUR FUTURE BEGINS with 
an are and a line, with dimensions 
and specifications. How your future 
extends from these plans on paper de- 
pends largely on the skills and facilities 
of the men who build from these 
masterful markings. 

One thing is sure. For your petro- 
chemical processing equipment, you 
can depend on the skills and facilities 
of Bros Incorporated—-steel plate fab- 
ricators for the nation since 1882. 

Fractionating towers, pressure ves- 
sels, autoclaves, stacks and storage 
tanks—these are some of the special 
fabrications of large and small capac- 
ities that Bros builds. All in a long 
tradition of exact conformance to 
prints and specifications. 

And, if you need expert assistance 
in the planning and design of your 
process equipment, the Bros team of 


350 engineers, designers and specialists 
in steel plate fabrication are yours 
to command. 

Bros has modern shop facilities for 
welding and working steel plate up 
to 2” thick. Fabrications conform to 
all accepted code requirements. X-ray 
and annealing facilities, too, are avail- 
able. 

When required, skilled Bros field 
crews go where needed to erect units 
too large for such limiting conditions 
as shop and shipping clearances. 

Today more and more industries 
are looking to Bros for their steel plate 
fabrication needs. So if your future 
is on paper, now is the time to bring 
Bros into the picture. «@& 

Bros also manufactures package 
and field erected boilers and stokers 
to supply all your steam generation 
requirements. 


Call your Bros sales engineer today! 


BROS Incorporated 


General Sales Division 


1057 TENTH AVE. S.E. * MINNEAPOLIS 14, MINNESOTA 


———' 





BROS NATIONAL DEALERS 
BIRMINGHAM-—Palmer & Lowrence 
BISMARCK —Lignite Combustion 

Engineering Corp 
CHICAGO—D. H. Skeen ond Company 
DALLAS—Mechanical Specialty Co 
DENVER—The Lucas Engrg. Co. 
DETROIT—Wayne Boiler & Equip. Co. 
DULUTH —Williams-Swanson Co. 
GRAND RAPIDS, MICH.— 

Clay C. Zuiderhoek 
INDIANAPOLIS—Y oung-Streeter Co. 
KANSAS CITY, MO.— 

D. E. Maskill Co. 

LOS ANGELES—Frank M. Beeson 
LOUISVILLE—H. E. Townsend 
LYNCHBURG, VA.— 

The Campbell King Co. 
NASHVILLE—Power Specialty Co. 
NORWOOD, N. J.— 

Eastern Power Equip. Corp. 
OMAHA-—Pioneer Pipe & Supply Co. 
RIPON, WIS.—Yates Equip. & 

Supply Co. 

ROCHESTER, N. Y.—Automatic 

Combustion Equip. Co. 

SALT LAKE CITY—James J. Burke Co. 
SEATTLE—Superior Engineering Co. 
TULSA—Bagwell Company 





PACKAGE AUTOCLAVES 


FRACTIONATING STORAGE 
BOILERS T 


OWERS TANKS 


For more data on advertised products, use Readers’ Service Cards, last page PETROLE! 





~~ GHINSAN 


PREVENTS LINE HANDLING INJURIES 
SPEEDS BARGE LOADING 
ELIMINATES HOSE BURSTS 
SLASHES REPLACEMENT COSTS 


The Chiksan Barge Loading Arm ends hazardous manhandling of 
loading hoses, eliminates dangerous dock clutter. 
Mechanical operation makes hookup fast and simple. 


Gear reduction enables one man to adjust the flange position 
anywhere in a 105° vertical range. Outboard arm is manually 
swung into position at any point in a 130° horizontal arc. 

The eight inch model rotates 360° to permit servicing barges 

on both sides of a narrow dock. Once hookup is made, 

the arm can be left unattended while free wheeling allows 

the unit to ride free during loading and unloading. 

When not in use, the arm is raised up and out of dockside traffic. 


6” x 25’ and 8” x 28’ sizes available. Handle petroleum products, 
both black and bright, and mild caustics in any temperature 
ranging between —60° F. to +225° F. Service all river and lake 
barges and lake tankers including those in 25,000 barrel class. 


CHIASAN 


A SUBEIDIARY OF 


FOOD MACHINERY AND CHEMICAL CORPORATION 


CHIKSAN COMPANY — BREA, CALIFORNIA 
CHICAGO 5, ILLINOIS « NEWARK 2, NEW JERSEY 


Well Equipment Mfg. Corp. (C n), Houston 1, Texas 


udsiciaries nmiasan tx 


58-36 


November, 1958—PEtTROLI 


The Chiksan Barge Loading Arm is designed to reach 
opproximotely 20 feet from dock riser 
to barge flange. Total length of Arm is 25 feet 


CHIKSAN COMPANY 
330 No. Pomona Ave., Brea, Calif. 


Please send me your Borge Loading Arm Bulletin #456 


Name 





Title 





Company 





Address 





City 
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OVER A DECADE 


A perfect record of performance & SAFETY 








ON | | : ) IN PROCESS 
PIPELINES a 


PLANTS 


SAFE TAPS INTO 
@ STEAM 
@ ETHYLENE 


SAFE TAPS INTO 
@ NATURAL GAS 
@ NITROGEN 


de Sk ee ae 
) ” ies 
sma’ 


“" 


WMSON-HILLCO 


TAPPING 
MACHINES 


SAFE TAPS INTO > SAFE TAPS INTO 
@ PROPANE . f 


7 / ® Ol 
@ GASOLINE { y @ SALT WATER 


4 Machines: 


660 
3” thru 16 


PROVEN by thousands of hot taps . . . This experience means 
SAFETY for the protection of lives and property. 


‘‘PIONEERS IN PIPELINE EQUIPMENT"’ 


LDWillicmven.tnc. 


O. BOX 4038 TULSA 9, OKLAHOMA 

EACH MODEL RATED AT: ; Representatives: HOUSTON @ AMARILLO @ JOLIET, ILL 

440 PSI 100° F JACKSON, MICH. @ LONG BEACH @ SAN FRANCISCO 

1 @ or BARTLESVILLE, OKLAHOMA @ SEATTLE @ SALT LAKE 

700° F @ 700 PSI _@s CITY @ PHILADELPHIA @ EDMONTON @ TORONTO 

EACH MACHINE TESTED TO 2,175 PSI x 4 VANCOUVER @ BUENOS AIRES @ MONTERREY AND 

; MEXICO CITY @ CABIMAS, ZULIA VENEZUELA e 

Write for Rental — Purchase Information DURBAN, NATAL, S. AFRICA @ PARIS, FRANCE e@ 
SYDNEY, AUSTRALIA 
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Send for this 
New Booklet to Help Improve 
Your High HN 
Temperature ‘en 
Processing 


Ww 





Covers Norton refractory brick 
applications, characteristics, 
chemical analyses — includes 
helpful data on materials 


of construction for temperatures 


up to 4,400°F. 





This new, 24-page Norton booklet can be a dependable guide- Norton refractories engineered and prescribed for the 


book for your selection of the refractories you need to improve widest range of applications have helped many users save 
time and money. The R's described in “Norton Refractory 
Eight Norton-developed refractory materials are covered: Brick . . . for Industry” may do the same for vou. Write for 
ALUNDUM* “T”’ 879% Alumina; ALUNDUM “A” 99% Alumina: your copy to NORTON COMPANY, 
ALUNDUM “L” 99% Insulating Alumina; CRYSTOLON* “‘G’ New Bond Street, 
Silicon Carbide; CRYSTOLON “N"’ Nitride Bonded Silicon Car- 

bide; MAGNORITE* “‘“K”’ Fused Magnesia; Zirconia “‘H"’ Dense 


Zirconia; Zirconia “‘1"’ Insulating Zirconia. 
All essential details are listed, such as: how each material is HNO R TON 

produced ... important properties, characteristics and chemical 

analyses ... shapes of brick and other molded products that are RE 

available . . . representative applications . . . packing methods FRACTORIE S 

“a arate ot: Spay nee Ee, Engineered... R ... Prescribed 
Also included are charts and tables of brick shapes and sizes, 

thermal expansion and conductivity graphs, and a temperature dilaking better products... to make your products better 


conversion chart. 


ig 


production and cut costs in high temperature processir 


Refractories Division, 47 


Worcester 6, Massachusetts. 








*Trade-Marks Reg. U.S. Pat. Off. and Foreign Countries 
NORTON PRODUCTS Abrasives + Grinding Wheels + Grinding Machines + Retractories + Electreckemicals — BEWR-MANNING DIVISION Coated Abrasives + Sharpening Stones + Pressure-Sensitive Tapes 
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New Buflovak 


. provides high density heat transfer... helps 
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Agitated Film ROTO-VAK 


upgrade product quality...cuts production costs 


Whatever your product——viscous, foamy or 
extremely heat-sensitive--the new Buflovak 
Agitated Film ROTO-VAK will produce a 
high quality product . . . and build your 
processing profits. 

A product of Buflovak’s extensive back- 
ground in evaporation, this ROTO-VAK per- 
mits high density concentration of a whole 
range of new materials. Turbulent, thin film 
action provides superior heat transfer rates 
with shortened controlled contact time. 

Temperatures formerly regarded as critical 
for many heat-sensitive products are now 
practical. For more details of this new ad- 
vance in profitable processing, write for the 


new ROTO-VAK Bulletin No. 383. 


Handles any fluid material. Any material 
which can be pumped can be processed effectively 
in Buflovak’s new ROTO-VAK. 


External Vapor Separator provides high effi- 
ciency, centrifugal separation. Vapor and product 
are separated independently from the heating sur- 
face. True down-flow design eliminates reflux of 
product. 


Main Drive at floor level affords easy access for 
maintenance. Located off the center of the rotor, 
the entire rotor assembly is easily removed when 
required. 


External Bearings yse well designed mechanical 
seals or stuffing boxes to eliminate product con- 
tamination. Only the rotor assembly contacts the 
product. 


BLAW-KNOX COMPANY 


Buflovak Equipment Division 
1601 Fillmore Avenue, Buffalo 11, New York 


<BLAW-KNOX 
ae 


ROTO-VAK produces tomato paste at 40% to 50% solids. The 
concentrated product retains its original qualities, is immediately 
ready for canning. An additional sterilization process is eliminoted. 


The spinning rotor agitctes the down-flowing, thin-film of liquid 
into a violent turbulent action. Burn-on, and encrustation due to 
over-heating cre eliminated. 
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CHASE’ HEAT EXCHANGER TUBES 


Heat Exchanger Tubes in refinery serv- 
ice face premature break-down and 
failure. That’s why it will pay you to 
insist on Chase Antimonial Admiralty 
Tubes for installation in original 
equipment and for retubing as well. 
Chase Tube withstands corrosion 
break-down, high temperatures, the 


Charlotte 
Milwaukee Minneapolis Newark New Orleans New York (Maspeth, L. |.) 


Atlanta Baltimore Boston 
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attack of water-borne impurities and 
“sour” crudes and additives. Good 
strength and hardness, high thermal 
conductivity and resistance to fatigue, 
wear and abrasion mean better service, 
less down-time and longer tube life. 
Field stocks are available in Tulsa 
(Vinson Supply Co.) , Houston (Stand- 


Cleveland Dallas Denver Detroit 


For more data on advertised products, use Readers’ Service Cards, last page. 


Clase 


BRASS & COPPER CO. 


Grand Rapids 
Philadelphia Pittsburgh Providence Rochester 


ard Brass & Mfg. Co.), Denver, New 
Orleans and Los Angeles; mill stocks 
on hand in Cleveland. If you need heat 
exchanger tube engineering service, let 
us know—we'll be glad to send our spe- 
cial consultant. Talk to your nearest 
Chase District Office, or write Chase at 
Waterbury 20, Connecticut. 





WATERBURY 20, CONNECTICUT 


Subsidiary of Kennecott Copper Corporation 


The Nation’s Headquarters for Brass, Copper and Stainless Steel 
Chicago Cincinnati 


Houston indianapolis Kansas City, Mo 


St. Louis San Francisco Seattle 


Los Angeles 
Waterbury 
l 7 | 3 7 . \ ] ] 
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no more knuckle-busting... 


New 2 tl Een 1 E> 450 
Portable Tristand Chain Vise 














Capacity, 4" to 5” 
Weight, 42'4 Lbs 


has Large, Easy-to-Operate 
Top Screw Handle 
right up on top! 


Here’s a real time saver. Not only do you get a 
complete workbench that’s truly portable, but 
now you get a chain vise that’s extra easy and 
fast to operate. Handle is right up on top where 
it’s always handy. Handle and tightening nut 
are anchored to vise base . . . can’t pull out. 
Vise base, that overhangs front legs for clear 
tool swing, has hanger slots for tools, 3-size 
pipe bender, rear pipe rest and adjustable ceil- 


Metex Mist Eliminators have been used 
successfully on many applications to knock 


back liquid entrainment. They are used in ing brace screw. Folding legs and integral tray 
any vessel handling liquids and vapors when set up easily and lock in position for rigid work 
complete separation of the two phases is base. Susp chein holds Seited tage suse Ser 

: : _— : easy carrying . . . no loose parts. Rubber grom- 
desired. Separation efficiency of 99% + is mets in tristand feet prevent creeping. See and 
maintained. try this more-for-your-money RIGID Top 


Screw Chain Vise at your Supply House! 


Ask Metex for engineering recommenda- New RIEFAID 
tions. Write today for Bulletin ME-6 and . . 
Bench Chain Vises 


a data sheet. 
have same Extra-Efficient 
Top-Screw Adjustment. 


8-107 5 Sizes for Ve" to 8” 
Pipe, Conduit or Rod 


ROSELLE, NEW JERSEY 
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where trouble-free performance 
is a matter of pride... 


“ 


TIDEWATER. O11 AWARE REFINERY 





many 
heat exc nangers 
are tubed 








HEAT EXCHANGER TUBE 


Tidewater Oil Company's showplace installation in DELAWARE, first in a new 
generation of oil refineries and the largest ever built at one time, also features 
some of today’s finest examples of modern heat exchanger equipment. 





The plant was engineered and designed by Tidewater and C. F. Braun & Co., 
who were also the builders. Selection of Scovill Cupro-Nickel, 30% Heat 
Exchanger Tube was based on a well-proved formula for trouble-free heat 
exchanger performance . . . Scovill craftsmanship in tube production 

plus Scovill Technical Services. 





If you are designing, building or operating heat exchangers, it will 
pay you to discuss trouble-free performance with Scovill. 





. HEAT EXCHANGER TUGE (or Applications from Marine to Petrochemical, 
from Compressor Intercoolers to “Cat-Cracker” Exchangers, in these popular Alloys . . . 
Phosphorized Admiralty » Admiralty « Arsenical Admiralty « Red Brass, 85% « 
Deoxidized Copper « Arsenical Copper « Cupro-Nickel 10%-20%-30% « 
Aluminum Brass ¢ Aluminum Bronze, 5% « Muntz Metal « Duplex Tube 


WADE HUSA 


0 THE STARR'S 
OF Amat Cam DUSTRY 


Scovill Manufacturing Company, Mill Products Division, 99 Mill Street, Waterbury 20, Connecticut. Phone Plaza 4-1171. 
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“Wy SHELL 


gy NEW SOLUTIZER 
“| DUALAYER — PROCESS 








Now Shell offers two packages to boost octane 


Either process removes mercaptans almost completely at a cost of only a fraction of a cent 
per gallon. You save enough in TEL to pay this sweetening cost several times over. The 
same TEL dosage goes farther—gives you extra octanes cheaper than any other way. Both 
processes are now available for license. To find out which process is best for your operation, 


write Shell Development Company, 50 West 50th Street, New York 20, New York. aut 


SHELL DEVELOPMENT COMPANY 
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The Bourdon tube in Ashcroft Duragauges is machined mirror-smooth inside and 
finish ground outside to exact tolerances. Strong, uniformly thick walls assure 
precise flexibility—sustained high accuracy and long life. 


Eight tube materials permit you to select the best metal with sensitivity balanced 
by internal corrosion resistance. Whether your choice is phosphor bronze, an alloy 
steel, “K’ Monel, a stainless steel or beryllium copper, metallurgical control is 
exact from ingot to finished tube. Socket and tip joints are welded or brazed, 
then stress relieved for highest strength and safety. “Whip testing” at pulsating 
pressures at least 50% greater than rated pressure insures calibration stability 





Order your Ashcroft Duragauges with the best Bourdon tube material for your 


Ashcroft Duragauge in service. Choose the all-stainless-stee] movement or stainless steel with nylon bear- 
Phenol case — a tough, ings and pinion gear. Full range of pressures, dial sizes, case designs and materials 
rigid plastic turret type ‘ ‘ : . , : 
case for wall or flush available. In any combination of components, Duragauges give sustained high 
mounting accuracy and long service. Get details from your industrial supply distributor. 


ASHCROFT PRESSURE GAUGES 
A product of 


MANNING, MAXWELL & MOORE, INC. 


Consolidated Ashcroft Hancock Division « Stratford, Connecticut 


MANNING 


N' THOOW 9 





In Canada: Manning, Maxwell & Moore of Canada, Lid., Galt, Ontario 
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SAFE USE OF SLINGS AND HOIST LINES 


' 
' 
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Back Injuries and Strains Loom 
Large in Industrial Accident Picture 


Records for recent years in Illinois, as reported by the State Depart- 
ment of Labor, show an average of 8.9% of all compensation cases 


closed are for back injuries; another 7.4% 


for strains and over- 


exertion in lifting or lowering. A total of about one in every six 
claims are for these two categories of injury. 


How can we reduce materials handling accidents? The first answer, 
of course, is not to use human muscle for the heavy lifting jobs that 
should be done by the proper size hoist, hoist line and slings. 


Here are some other answers: 


Keep pull on sling legs in a 
straight line. Never shorten legs 
with knots or I-bolts. If choker 
and basket hitches are used as 
slings, safe load limits should 
be rigidly checked. 

Load slings on the center of 
hooks; never at their points, ex- 
cept for hooks specially designed 
for point-loading. 

Never use load hooks that are 
bent open. They have been over- 
loaded, and may drop loads 
with disastrous results. Same 
goes for defective chain blocks. 
Insist that your men report them 
at once. 

Lubricate wire ropes at regular 
recommended intervals, with lu- 
bricant recommended by your 
local oil company engineer. 
Break in new wire rope with 
care. Don’t use it as maximum 
load capacity until it is broken in. 


/ sy J 
/ RIGHT: 

\ } Wire rope in short lengths is 

y furnished in coils. Roll the 

coil slowly like a wheel and 

have a nice straight rope 


before you can say “tuffy.” 


FREE! Tuffy Sling Handbook 


Gives complete data on 
Tuffy Slings — types, di- 
mensions, weights and 
rate loads. Plus a com- 
plete rigger’s manual and 
gi $ tebook on 
wire rope constructions 
and specifications. Write 
for your copy now. 





Bad Use of a Good Sling 


Here you see a Tuffy Sling in a poor, 
off balance hook-up. A Tuffy Type 
U-9, 3 leg bridle Sling would save 
time and work far more safely than 
this improvised hitch with unfitted 
slings and clevises. 


Right and Wrong Ways to Uncoil Wire Rope 


WRONG: 


Uncoiling by laying the coil 
flat and pulling off the top 
gives you hard-to-handle, 
kinky rope. Frustrating and 
time-killing! 


iA 


Get Safety First With The 
First Name In Slings... 


Tufty. 


Exclusive Tuffy Fabric 


The secret of the extra strength and 
greater flexibility of Tuffy Slings is 
also the secret of their greater safety. 
It’s the exclusive, patented, machine- 
braided fabric. You won’t find it in 
any other machine-made sling. It 
means longer sling life, easier han- 
dling and greater capacity for taking 
deadloads, shocks and impact with 
safety. 


Try to Kink a Tuffy Sling 


It’s next to impossible. Even if you 
do succeed in kinking it with the help 
of a vise, you can straighten out the 
sling with no material damage to the 
fabric. Tuffy’s resistance to knotting, 
kinking and looping is extra protection 
against hazardous weakening of the 
sling. 


Tuffy’s Pressed-On Ferrule 


Here’s another Tuffy feature that 
adds safety to longer sling life. Ap- 
plied under tremendous pressure, the 
steel ferrule literally flows into spaces 
between wires and strands—giving the 
eye-splice full strength of the fabric. 
And the streamlined ferrule eliminates 
snags and projections that might in- 
jure hands. 


Your Tuffy Distributor is Stocked 
to Meet Your Needs —Fast! 


He’s ready with all your Tuffy Slings 
and Union Wire Rope needs. And 
ready to help you with any sling or 
wire rope problem. Get in touch with 
him now! 


unron (Bre Kope corporation 


SUBSIDIARY 


STEEL CORPORATION 


Specialists in high carbon wire, wire rope, braided wire fabric, stress relieved wire and strand. 


2284 Manchester Ave. 
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LARGE OR 
SMALL... 


EFCO does it right 


One reason that Efco does it right is its many vears of 
experience in designing and fabricating heat-exchangers 
for the wide range of temperatures and pressures repre- 
sented by ethylene plants and platinum catalyst reforming 
units. We are recognized specialists in handling all grades 





of carbon, alloy, and stainless steels, nickel, aluminum, 
and special low-temperature materials. 


EFCO’S FOUR POINT PROGRAM PROVIDES: 


service-proved engineering design 

guaranteed job-ratings 

complete fabricating facilities 

technical service before, during and after installation 


ASK OUR GULF COAST CUSTOMERS — THEY KNOW US WELL 


Write for General Catalog 


EFCO HEAT TRANSFER EQUIPMENT 


Engineers and Fabricators, Inc. 
P. O. BOX 7395 HOUSTON 8, TEXAS 
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NOW...FLANGE WITHOUT WELDING 


for Faster, Lower Cost Assembly of 
Leakproof Process Lines 








Cutaway view illus- 
trates Fitting or Pipe 
expanded into Insert 
Flange. 





Speedline Insert Flanges provide leakproof joints—without welding—and 
maintain the high quality control standards required for the most complex 
processes. 


“With Speedline Insert Flanges, we have stainless steel bonded to stainless 
steel, rolled in under pressure for a permanently leakproof installation of 
transfer and manifold lines’, reports Plant Engineer at a Chicago plant. 


The “tangential” feature, exclusive with all Speedline formed fittings, allows 
for direct attachment of Insert Flanges by simple 
SPEEOLINE I'S A RPEG.T.™. OF HORACE T. POTTS COMPANY expanding operation. 
Learn how the complete line of Speedline corrosion 
resistant fittings assure piping economy and efficiency 
not possible with conventional fittings. Write for a copy 
of “Speedline Catalog” today. 


Manufactured by HORACE T. POTTS COMPANY ¢ 566 E. Erie Avenue * Philadelphia 34, Penna. 
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The rotor of a Terry solid-wheel 
turbine is a single forging of spe- 
cial composition steel. It is first 
rough turned in two operations, as 
shown, and then two cuts are taken 
to mill the semi-circular buckets 
from the solid metal. The wheel at 
the top has been finished, ready for 
mounting on the shaft. The result 
is a single-piece wheel with no 
parts to loosen or wear out. 


Blade wear, which might occur 
after many years of usage, is not 
important, because the power-pro- 
ducing action of the steam takes 
place on the curved surfaces at the 
backs of the buckets. Thus wear 
does not materially affect horse- 
power or efficiency. 


The blades can’t foul. They have 
a one-inch clearance, and are 
further protected by the projecting 
rims at the sides of the wheel. 


The Terry solid-wheel turbine is 
an extremely reliable piece of 
equipment. Write for details — 
mer 3 Ask for a copy of bulletin 
S-116. 


THE 
TERRY STEAM TURBINE CO. 


TERRY SQUARE, HARTFORD 1, CONN. 
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<= HORIZONTAL PLATE 





The filter that for 25 years has featured perfect cake 
stability. The time tested, proven superiority of the hori- Sparkler Horizontal Plate Filter. 


zontal plate principle has been accepted to the extent that The cake maintains its original posi- 


in recent years this horizontal position of the cake has tea ae Renee = aang 
sure fluctuation, flow rate, or vis- 
been the most copied design feature of any filtration cosity. No break through is possible 
principle by filter manufacturers all over the world. even with a complete shut down of 
the filter. Filtering can be resumed 


Aloysius C. Kracklaver with perfect safety at any time. 
Originator of the 
Horizontal Picte Filter 








With Sparkler plate construction a 





completely sanitary filter can be fur- 


SPARKLER 
‘MANUFACTURING CO. 
- MUNDELEIN, ILL. 


nished. A thin, economical precoat is 


possible with a minimum of filter aid. 


an 


Sparkler International Ltd.— manufacturing plants in Canada, Holland, Italy and 
Australia. * Representatives in principal cities throughout the world. 
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55 heaters in ethylene service 
prove the extra benefits of Selas Gradiation processing 


The difficulty in heat processing light hydrocarbons for 
ethylene production in conventional tubular heaters is to 
achieve uniform application of heat on the tube wall. Flame 
impingement or excessive heat on one side of the tube outer 
wall hastens metal degradation and, especially with highly 
corrosive feed stocks, tube corrosion 

Selas Gradiation overcomes that difficulty by distributing 
radiant heat uniformly along and around the entire tube 
wall, minimizing scaling and corrosion. Maximum allow- 
able heat rate may thus be used in establishing coil length 
The result: shorter lengths of tubes, fewer tubes, more 
compact furnaces. Obviously, tube replacement — when 
required is less costly 


Send for reprint “Try the Gradiation Heater for Economic 
1211 “Gradiation Heating for Petroleum and Chemical Processing. 
discuss your heat-processing requirements with you 


Gr 


CORPORATION OF AMERICA 
ORESHER, PENNSYLVANIA 
SUBSIDIARIES: Selos $ 
INTERNATIONAL REPRESENTATIVES AND LICENSEES: CAMBODC 
ner ‘ ae VENEZUELA 


aliona E. Kirchner 


a registered trade name ’. Selas 


DIA 


Selas heaters in ethylene service in 22 installations 
throughout the world are designed to process a variety of 
feed stocks interchangeably. Burners are individually ad- 
justable. Response to controller demands is split-second 
This quality of Zone Control makes Selas heaters excep- 
tionally versatile; makes them, as one processor has said: 
“The heart of the refinery.” 


Selas Gradiation heaters for the chemical, petrochemical 
and petroleum industries may be field-erected or shop-as- 
sembled. Selas also builds Econotherm* heaters for use 
where materials are heated to below decomposition tem- 
peratures 


Ethylene Production” and Bulletin 
Selas engineers will be glad to 
Selas € orporation of America, Dresher, Pa 


rporation of America *Trade Name 


Gilat sad Fath Proconsiagliasailila 


DEVELOPMENT - 


DESIGN « CONSTRUCTION 





uctors, Inc., Ho exos; Selas Corporation 


FORMOSA 


RMANY 
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Pointer oscillation only a 
minor reason for dampening 
of industrial thermometers 


It is generally assumed that industrial 
thermometers are silicone dampened 
solely to prevent pointer oscillation 
when used on vibrating equipment. 
True, the prevention of pointer oscilla- 
tion is necessary, but actually there are 
several far more important reasons for 
the use of silicone dampening fluids. 

The primary reason for dampening 
bimetallic dial thermometers is to pre- 
serve accurate calibration, especially on 
the lower temperature ranges where a 
thinner bimetal element is used. An 
undampened bimetal element, when 
subjected to shock or severe vibration, 
would have a tendency to unwind 
slightly, throwing the instrument out 
of calibration. To prevent this, ther- 
mometers are dampened by covering 
the bimetal element with silicone fluid. 
The silicone provides permanent pro- 
tection for the critical bimetal element, 
holding the coil in place and preventing 
any unwinding or shifting action. This 
dampening, of course, also prevents 
pointer oscillation, eliminating difficult 
readings. But the primary reason for 
silicone dampening is to help maintain 
calibration accuracy, and it is therefore 
quite important to all industrial ther- 
mometer users. 





The RMC thermometer in this photograph is 
constantly subjected to extreme vibration. It 
is installed on a two-stage Synthesis Gas 
Compressor in Atlantic Refinery's Philadelphia 
Synthetic Ammonia Plant. Only a completely 
dampened thermometer could maintain its 
accuracy under such conditions. 


There is more, however, to the full 
dampening story. Rochester Manufac- 
turing Company carries this dampening 
procedure one step further with a 
specially designed bearing which fur- 
ther dampens both the shaft and coil. It 
also serves as a better guide for the 
bimetal shaft to keep it perfectly aligned 
within the tube. RMC is the only manu- 
facturer using this type of dampening 
bearing at the present time 


RMC offers compensated 
electrical remote-reading 
liquid level indicator 


A double coil movement 
in the RMC electrical, 
remote-reading liquid 
level indicator compen- 
sates for voltage changes. 
Silicone dampened and 
hermetically sealed. 





Write, wire or phone—tell us your require- 
ments for indicating instruments, and let 
RMC engineering skill go to work for you. 
ROCHESTER MFG. CO., 38 Rockwood St., 
Rochester 10, N. Y. 
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This special dampening bearing goes one step beyond silicone in the dampening of RMC ther- 
mometers. Only KMC uses this extra dampening device in addition to silicone and the usual stamped 
guide bearings. It is a precision machined part, serving several needed dampening functions. 


Special bearing plus silicone 
double-dampens RMC thermometers 


In RMC bimetal thermometers a specially designed dampening bearing is used 
just above the bimetal element. This bearing further dampens the shaft, helps 
to prevent coil unwinding and pointer oscillation, and also serves as a better 
guide for perfect shaft alignment within the tube. It’s the combined use of this 
dampening bearing and silicone that makes RMC thermometers extra resistant 
to shock and vibration. You get this only in RMC industrial thermometers. 


ROCHESTER MANUFACTURING CO., INC. 
38 ROCKWOOD STREET « ROCHESTER 10, N.Y. 





LIaquio Lever 






TEMPERATURE and PRESSURE INSTRUMENTS 


REPRESENTATIVES IN ALL PRINCIPAL CITIES 
















Now you can get the famous advantages of 


ROCKWOOD Ball Valves—IN STAINLESS STEEL— 


4 \ 
(3 *\ 


= 


i\—» 





Rockwood’s new 316” Ball Valve 
gives you positive sealing over a wide 
range of pressures. A simple design 
utilizing a Teflon ball seat and spring 
assures you of low pressure sealing 
(spring behind ball forces ball against 
the seat) and high pressure sealing 
(pressure supplements spring for 
pressure-tight seal). Friction loss and 
turbulence are also greatly reduced 
because of the “316’s” straight full 
round flow passage. Features like 
these have made Rockwood the most 
dependable name in Ball Valves. 

The new Rockwood “316” comes 
with various types of seats, remote 
air-operation of wanted sizes, %%” 
through 2” screwed ends, 3”, 4”, 6” 
and 8” fianged ends. 600 W.O.G. 
minus 100°F to 400°F. And it’s just 
one of a complete line of Rockwood 
Valves and Unions. 

Write for Rockwood’s new catalog 
— the inside story of Rockwood Ball 
Valves is worth knowing. Tested and 
listed by Underwriters’ Laboratories, 
Inc. Distributors in all principal in- 
dustrial areas. 


ROCKWOOD 
BALL VALVES 






FULL, R FLOW 





“816 






















8-WAY 
POSITION HANDLE 


Ye TURN OPENS 


TEFLON* SEAT AND CLOSES 


AND SEALS 
LOW PRESSURE SEALING 
INSURED BY FLOATING 
BALL AND SPRING 








RESISTS CORROSION 
THROUGHOUT 
THE VALVE 





SPECIAL DESIGN 
FEATURE PREVENTS 
GALLING OF 
STAINLESS STEEL 


ROUND FLOW *DuPont Reg. T.M. 

















(och Flalawr est, Wecsone  Seaeeidnigs SE 

Send me your new Rockwood Full-Flow Ball Valves Catalog No. 57. 
Name 1 a Se 
TE ee I Ee Tm em ho ee 
City Zone State 
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The porticular handwheel shown here can be seen attached to literally thousands of Orbit 


valves in scores of hydrocarbon plants throughout the United States 


We realize that proof of performance has little to do with the handwheel attached to 
° service over similor type 





valve, but when o valve gives you longer and more dependable 


ope 


valves — the word gets around. Wherever you see 


Orbit valves. ask the operator how they 
perform. Write for Catalog 58-B and Manual No. 58 


WRITE FOR: 
CATALOG 58-B covering our line of ASA class valves — full round and venturi openings 


P. 0. BOX 699, TULSA, OKLAHOMA, Phone LUther 4-4761, TWX TU 925 

WAREHOUSES: HOUSTON, TEXAS, 407 Velasco, CApitol 86623, TWX HO 

ORBIT ODESSA, TEXAS, 402 West County Road, FEderal 7-2263, TWX ODESSA TEX 8706 
LAFAYETTE, LOUISIANA, 3111 Cameron St., CEnter 4-3326; CASPER, WYOMING 

414 South Elm Street, Phone 2-1324; EDMONTON, ALBERTA, CANADA, 7119 

VALVES 104th St., Phone 391-283. WEST COAST REPRESENTATIVES: Charles Lowe Com 

pany, 383 Fourth Street, San Francisco, Calif.; Marshall E. Niedecker Company 

@ 2785 Cherry Ave., Signal Hill, Calif. CANADIAN REPRESENTATIVES: T. R. Pick 

ford & Company, Ltd., Calgary, Alberta, 309 7th Avenue West; Amherst 2-7371 

EXPORT REPRESENTATIVE: New York 36, N. Y., 500 Fifth Avenue, BRyant 9-223f 





122 For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFINER—V ol. 37, Ni 














HOW TO SELECT WATER-CONDITIONING EQUIPMENT (No. 5 OF A SERIES) 


lon Exchange Equipment 


lon exchangers are solids which can take 
a “charge” of cations or anions from on¢ 
liquid and exchange them for different ions 
of the same polarity in another liquid. Ex- 
ample: “Permutit Q” Cation Exchanger, a 
sulfonated polystyrene resin. When oper- 
ated on the “sodium cycle,” this resin picks 
up calcium, magnesium, iron, manganese 
or aluminum cations from water containing 
these materials and gives off sodium ca- 
tions in exchange. When exhausted, the 
resin is regenerated with a brine (sodium 
chloride) solution that supplies new so- 
dium cations. 

The Table below lisis ions commonly 
found in water and the ion-exchange sys- 
tems by which they can be removed. 


Softening: Removing calcium and magne- 
sium ions that cause boiler scale, soap curd, 
etc. Done with a cation exchanger, sodium 
cycle, which also removes iron, manganese 
and aluminum ions. 


Dealkalizing: Removing bicarbonates and 
carbonates, generally from boiler feed- 
water, to reduce corrosion due to CO, in 
condensate returns. Done in 2 steps: ca- 
tion exchanger, sodium cycle, then strongly 
basic anion exchanger, chloride cycle 


Demineralizing: Removing cations and 
anions. Up to nine or ten combinations of 
exchangers with one to four steps are used 
depending on the raw water and the de- 
gree of purity required for a specific use. 


Functions of equipment 


Ion exchange equipment is designed to ac- 
complish these basic cycles: The service 
run during which the water flows through 
the bed of ion exchanger (usually down- 
flow); backwashing (upflow) for remov- 
ing suspended solids filtered out by the 
ion exchanger; regenerant introduction 
(either upflow or downflow) which re- 
stores the capacity of the ion exchanger 
and rinsing which removes the excess re- 
generant from the bed. 

A manual or automatic motor-driven 
multiport valve replaces a number of in- 
dividual valves and greatly simplifies re- 
generation. Rubber-lined multiport valves 
are used under corrosive conditions 
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SINGLE-BED ION EXCHANGE UNIT 


Length of service run is usually con- 
trolled by the volume of water through an 
electric-contact water meter or by auto- 
matic water-quality testing instruments 
such as a conductivity meter 


SINGLE-BED UNITS for softening, 
dealkalizing, demineralizing 


These units contain one type of ion ex- 
changer (cation or weakly basic anion or 
. They are similar to 
pressure filters with ion exchanger in place 
of the sand and a more efficient distribu- 
tion and collection system for more uni- 
form flow through the bed 

Two or more single-bed units are re- 
quired for demineralizing . . . 
for a cation exchanger and one or more 
for each type of anion exchanger used. 


MIXED-BED UNITS for 
demineralizing 


strongls basic amon 


one or more 


Mixed-bed units contain both cation and 
anion exchangers. These are thoroughly 
mixed prior to the run and provide a mul- 
tiple-step demineralization 


are then 
separated, then n 




















Calcium = Ca * ; 
w Magnesium Mg ** Exchanged for sodium ions 
= tron Fet* by CATION EXCHANGER Exchanged for hydrogen ions 
© Manganese Mn regen. with sodium chloride. by CATION EXCHANGER regen. 
te Aluminum = Al*** with acid. 
© Sodium Na* 
Potassium Kt ) 
Chioride CI~ Taken up as complete acid ) 
<7. —"<,=—(— molecule by WEAKLY BASIC) Exchanged for | Sxchanged 
w Sulfate $0. chioride ions for hydroxyl 
z Nitrate NO;~ ANION EXCHANGER regen. by STRONGLY ions by 
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Silicate HSi0,~ ; 
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Backwash rate is closely controlled so 


that it separates the ion exchanger resins 


by lifting the lighter anion resin beds 
over the heavier cation resin. The beds 
regenerated and rinsed while 
iixed by air jets from the 
bottom of the tank and given a final down- 


ward rinse before the service run. 


| 
—_ | 
REGENERANT 
a 
CATION 
REGENERANT 
i 
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MIXED-BED {ON EXCHANGE UNIT 


For information on ion exchange resins 
and equipment, as well as other water- 
conditioning equipment, write: The 
Permutit Company, Dept. PR-11, 50 West 
44th Street, New York 36, N. Y. or Permutit 
Company of Canada, Ltd., Toronto 1, Ont. 





PERMUTIT. 


rhymes with “compute it" 
a division of PFAUDLER PERMUTIT INC. 


For more dota on advertised products, use Readers’ Service Cards, last page 123 














What pressure gauge 
for your 
particular need? 


The clear-cut economical answer to your specific 
gauge problem is right here in the Marsh line 
It is here because the Marsh line contains the 
world’s most complete range of gauges in the 
three broad brackets of gauge applications. 


THE "MASTERGAUGE” GROUP... for those ex- 
treme services that demand the ultimate in gauge 
precision, accuracy and stamina 


THE “QUALITY” GROUP... also for tough condi- 
tions, but less severe than the conditions served 
by the ““Mastergauge”’ Group. 





THE “STANDARD” GROUP... for the general run 
of pressure gauge services 





While these three brackets run a wide gamut of 
prices, the difference between them is not so 
much a matter of grade as a matter of kind and 
purpose. All gauges in all groups reflect Marsh 
precision and quality. Collectively they cover prac- 
tically every conceivable gauge requirement 

The answer is in the catalog... but if you havea 
special problem let our engineering department 
work with you to select the most efficient, most 
economical solution to your problem 


MARSH INSTRUMENT CO. 
Sales Affiliate of Jas. P. Marsh Corp 
Dept. R, Skokie, Illinois. 
Marsh Instrument & Valve Co., (Canada) Ltd., 
8407 103rd St., Edmonton, Alberta, Canada 


Houston Branch Plant, 1121 Rothwell St., 
Sect. 15, Houston, Texas 


MARSH 


es ACCURACY” 
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Now...automatic printed integration 
of chart peak areas 


Perkin-Elmer’s new Model 194 presents 6000-count/minute 
integrals on adding machine tape, ready for interpretation 











Fractogram of four-component mixture with 
integrator tape run in synchronous mode. The 
synchronous tape feed permits easy identifica 
tion of integral prints with the corresponding 
peaks on the fractogram. Corresponding prints 
and printing points on the fractogram are 
identified by letters (a, b, c, d and e) 


Integrals for each peak are obtained by sub 
tracting the value printed at its leading edge 
from that printed at the leading edge of the 
next peak. Thus, 

Propane = (b — a) = 23619 —22282 1337 
isobutane — (c — b) 24278 —23519 659 
n-Butane — (d — c) 26436 —24278 = 2158 
isopentane — (e — d) = 26561 —26436 = 125 


Concentrations for each component are com 
puted by dividing the integra! for its peak by 
the total integral (after applying therma! con 
ductivity correction factors if necessary). The 
complete analysis of this mixture is 

Propane ... 31.3%; isobutane . 15.4%; 
n-Butane . . . 50.4%; Isopentane . 2.9%. 


Up to now, there have been four con- 
ventional methods of integrating the 
areas of peaks produced on a re- 
corder chart by a gas chromato- 
graphic analyzer — for example: 


FIRST: the time-consuming, error- 
prone approximation of measuring 
peak height and multiplying by half 
band width: only as accurate as the 
analyst’s eye and scale at best, not 
valid for some peak shapes, and re- 
quiring a good deal of computation. 


SECOND: so-called “pip” integration 
—using an auxiliary pen which dith- 
ers along the chart edge as the peak 
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is recorded and the integrator counts 
(with each group of ten counts 
marked by a wider pen swing to 
facilitate counting). The disadvan- 
tages of this technique: low count 
rate/lower accuracy, with the inher- 
ent mechanical difficulties of “pip” 
recording by pen. You also have to 
count the pips! 


THIRD: digital counter read-out — ex- 
cellent integration, but demanding 
constant vigilance on the part of the 
operator to note dial readings at 
critical moments during peak elution. 


FOURTH: planimeter area measure- 
ment, requiring a steady hand and 


INSTRUMENT 


virtually infinite patience — and not 
very accurate, either. 

With Perkin-Elmer’s new Model 
194 Printing Integrator, designed 
for use with the P-E Model 154-C 
Vapor Fractometer, integrals are 
printed on standard adding machine 
tape, automatically at the base of 
each peak (or manually, on com- 
mand) and in a variety of modes. 

When the recorder pen begins an 
upscale excursion, a valley sensor in 
the recorder energizes the printing 
mechanism, and a five-digit integral 
is automatically printed on the tape. 
Tape and recorder chart move at the 
same speed, making later compari- 
son and identification easy — or the 
tape can space evenly between prints. 
The next integral is automatically 
struck when the pen begins to record 
the next peak; the difference between 
this number and the first represents 
the area of the first peak. The last 
integral in an analysis is manually 
printed. 

When the Model 154-C recorder is 
attenuating automatically to keep 
peaks on scale, the Printing Integra- 
tor will follow the recorder through 
attenuation changes and present 
compensated integrals at analysis’ 
end. 

The peak areas, added and normal- 
ized, give gross concentration per- 
centages. Introducing thermal 
conductivity coefficients, where nec- 
essary, will give quantitative meas- 
urements six to ten times as precise 
as pip-marking methods or conven- 
tional physical measurement of the 
chart peaks. 

The Model 194 ($1,375 f.o.b. Nor- 
walk, Conn.) employs a standard ve- 
locity servo computer. At full scale, 
the Integrator produces 6000 counts 
per minute, or 1263 per square inch 
of chart space. The recorder pen 
count linearity is within +0.3%, 
averaged over full scale. 

For more information, write for 
“Automatic Printed Integration of 
Recorder Data,” to 880 Main Ave- 
nue, Norwalk, Conn. 


Price subject to chonge without notice 


DiviStion 


Perkin-Elmer (Gyn 


NORWALK, 


CONNECTICUT 
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a a 
no other pipe insulation 
stands up like 


tough 
UNIBESTOS 


to save replacement 
and maintenance costs 


UNIBESTOS® won't shatter from hammer blows 

. is undamaged by fumes, water, or moisture... 
yet cuts and fits easily — goes on quickly — may be 
removed and reused time after time without damage 
or loss of efficiency. Sizes to 44” o0.d.; single-layer thick- 
nesses to 5”. The whole cost-cutting story is yours for 


the asking. There’s only one UNIBESTOS! 


® 
UNION ASBESTOS & RUBBER COMPANY 


INSULATIONS + PACKING « GASKETING 
ASBESTOS TEXTILES 
INSULATING CEMENTS 


. 


¥ tom 


For more data on advertised products, use Readers’ Service Cards, last page. 
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How Carrier Centrifugal Refrigerating Machines 
Meet a Wide Range of Industrial Requirements 


Since 1922, when Carrier developed the first Centrifugal Refrigerating 


Machine, Carrier has built and installed more of these machines 


for more purposes than all other makers combined. Over the years, 


Carrier has constantly refined and improved their design. 


You'll find thousands of them working around the clock, reliably and 


economically, in hundreds of installations. Two typical applications 


are shown here—there are many more. Whatever your refrigeration 


needs, it will be worth your while to see how Carrier 


can serve them. Call your nearest Carrier Office. 


Or write Carrier Corporation, Syracuse, New York. 


Petroleum: In the petrochemical field, where low- 
temperature refrigeration is all-important, the Carrier 
Centrifugal Refrigerating Machine has made a repu- 
tation for itself for outstanding performance. It can 
directly condense vapors, it can chill brine to ultra- 
low temperatures, it can fit into the plant heat balance, 
and it has the reliability necessary for continuous 
process applications. 


Chemicals: In addition to their unmatched records of 
reliability, Carrier Centrifugal Refrigerating Machines 
have many other important characteristics that rec- 
ommend their use in critical processes. For example, 
they're automatic, can chill water or brine—and can 
condense vapors and provide efficient, accurate, eco- 
nomical control for a wide range of temperature levels. 
They are available in capacities to 4000 tons. 


For more dota on advertised products, use Readers’ Service Cards, last page. 





DESIGNED TO HANDLE THE FUELS OF THE 


FUTURE as well Peerle Hydro-Lin 


tran ype and process type encased « ed vet 


WRITE FOR ILLUSTRATED BULLETIN NO. 8-1700 


FOOD MACHINERY AND CHEMICAL CORPORATION 
Peerless Pump Division 


LOS ANGELES 1, CA FORNIA a 1 INDIANAPOL 


conPoRation 
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CIUDAD PEMEX, MEXICO 


HUDSON services in foreign fields are flexible 
to the owners’ requirements, including design and 
building of the entire project, or process design, 
mechanical design, purchasing or construction 
Illustrative is the above pictured major gas proc- 
essing project in Mexico, designed to extract 
30,000 barrels of liquid products from 500 million 
cubic feet per day of gas. Process design, me- 
chanical design, and procurement of equipment 
was entrusted to HUDSON. The plant was con- 
structed by Petroleos Mexicanos near the Yucatan 
Peninsula in Mexico. 

In Mexico, Canada, South America, Europe, 


DESIGNERS AND CONSTRUCTORS OF 


PROCESS PLANTS FOR THE OIL, GAS, 
CHEMICAL, AND MINING INDUSTRIES 


and the Near East; in deserts, mountains, and 
jungles; in locales in without estab- 
lished rail, road, or water transportation; working 
at times with inexperienced labor forces of mixed 
nationalities; under climatic extremes, HUDSON 
has completed major oil, gas, chemical, and heavy 
mineral processing projects — on time — and to the 
complete satisfaction of the owners 

This varied experience from Tierra del Fuego 
to Canada, from Pakistan to Peru, qualifies 
HUDSON to complete with speed and facility 
major processing projects under the most difficult 
conditions in any part of the world. 


ENGINEERING CORPORATION 


some Cases 





SALES 
OFFICES 





9935 Santa Monico Bivd 
Beverly Hills, California 


122 East 42nd St 
New York 17, N.Y 


199 Boy Street 
Toronto, Ontario, Canoda Lo 


FAIRVIEW STATION * HOUSTON, TEXAS 
7 Stratton St., Picadilly Corrientes 1115 Rua Mexico 45 
ndon W. 1, England Buenos Aires, Arcen Rio de Janeiro, Braz 
fg 2 ES 
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By bus to the moon and back—8000 times 


When the giant buses roll — millions of Americans ride. industry, backed up by extensive research and service. 
Students to and from school. Workers to and from their Texaco is a leader in this vast network of transportation 
jobs. Salesmen, shoppers, families . . . eager vacationers - actually more buses in the United States are lubricated 
and tourists. with Texaco products than with any other brand. 

Last year the buses in America carried more than seven 

billion passengers. These buses travelled more than four 

billion miles. In today’s space talk, that is equal to more T 3 4 A C Q) 

than eight thousand trips to the moon and back! 

This tremendous free movement of people has been facili- PROGRESS AT YOUR SERVICE 


tated by fuels and lubricants produced by the petroleum ; sid an alah 
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_ Complete Cost-Conscious Construction 


the men, the method, the means . . . 





C RESEARCH & REPORTS 
LD SURVEYS 
ODELS DESIGN 


ECONOM! 
APPRAISALS ® FIE 
PROCESSING ® M 








DESIGN: AND ENGINEERING 


FABRICATION 
PROCUREMENT & EXPEDITING 
CONSTRUCTION SUPERVISION 


INITIAL PLANT START-UP 








TELLEPSEN 


CONSTRUCTORS 
A Division of Tellepsen © 


?. O. BOX 2536 
© HOUSTON, TEXAS © TELETYPE HO-10? 
CABLE — “Tellecon” 


Mexico, S.A. de C.V. — Mexico, DF. 
ZUELA: Trans-Coribbean, 
S.A. — Maracaibo, Ven. 





LICENSED PROCESSORS 

FOR REFINERIES 

CONSTRUCTORS * LICENSORS FOR TELLEPSEN-DEVELOPED 

FOR THE PETROLEUM, CHEMICAL AND PETRO-CHEMICAL PROCESSES * ENGINEERS AND 
INDUSTRIES ANYWHERE IN THE WORLD 


Y quir 7 gat P) 
our en will receive pr ‘ompt, confidential attention—w ithout obli ton of course 
- 








“Double and redoubled inspection” 


to guarantee leak-proof service — 


EBLECTRO-ALLOYS Reformer Furnace Tubes! 


Individual tubes are hydrostatically tested. Tubes are understand why Thermalloy* centrifugally cast tubes 
dy-cheked after every weld pass. Complete assemblies are preferred. When you think in terms of tubes, think 
are X-rayed and then given a final pressure test. This Thermalloy ...and put Electro-Alloys’ long metallur- 
is positive protection against leaks that might some gical experience in heat-resistant alloys to work for you. 
day save you a fortune. Add greater density, finer Call your nearby representative—or write Electro- 
grain structure, uniform wall thickness . . . and you Alloys Division, 90711 Taylor Street, Elyria, Ohio. 


ELECTRO-ALLOYS DIVISION « Elyria, Ohio 
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Probe for profits with the 


New “ANEMOTHERM” 
Probe-Type GAS FLOW METER 





e Stainiess Steel for durability 

° Electronic for accuracy 

Refineries report savings of thousands of dollars per day 
in reduced flaring losses with the new “Anemotherm” 
Gas Flow Meter. That’s because this probe-type elec- 
tronic instrument accurately measures gas flow through 
the complete range of velocities. 

The new “Anemotherm” Gas Flow Meter also provides 
these important benefits: 


Practically no resistance to flow 


Reads velocity from 5 feet per minute to 2,500 feet 
per minute 


Accuracy + 5% of meter reading 

Corrosive resistant stainless steel 

Can be used with standard recorders reading from 1 
to 16 points 


Controls any type of equipment whenever velocity 
sensing can be the control influence 


e Can be used in practically any gas 
¢ Withstands temperatures up to 300 F 
¢ Easy to install 


NEW ANEMOTHE RT 
as 


¢ Easy to clean 


Look into the money-saving accuracy 
and efficiency of the “Anemotherm”™ 
Gas Flow Meter. Send for 12-page Tech- 
nical Bulletin 5000 giving complete 
engineering data. 


ANEMOSTAT 


ANEMOSTAT CORPORATION OF AMERICA 
10 Easf 39th Street, New York 16, N. Y. 
Representatives in Principal Cities 





WHY USERS ARE 


I All settings and adjustments made from front. 
Results are immediately obvious and the record 
is uninterrupted. Control response adjustments 
—when a TRANSCOPE Controller is mounted on 
the rear of the recorder—can be made with a 
screwdriver without going behind the panel board. 
Gain, reset and Pre-Act* dials are calibrated 
in specific units. 

This elimination of ‘blind adjustments’ is 
typical of the attention to detail that has gone 
into the design of the 90J series Recorders. 

Also color-coded, adjustable signal-dampers 
(one for each recorded variable) are easy to get 
at, located right behind the chart drive. 


2 Plug-in design. All principal assemblies are 
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STANDARDIZING 
ON THE TAYLOR TRANSCOPE RECORDER 


Never before so many features in so little panel space ! 


plug-in mounted for flexibility and easy accessi- 
bility. Individual unit parts are interchangeable. 


2B Left-to-right record. 1” rectilinear strip chart 
travels from right to left for easy reading. Gives 
continuous 30 day record (optional 24 hr.)—3 
hour visibility. Most dependable chart drive 
ever devised—available in electric or pneumatic 
form. Pneumatic impulse twice as smooth as in 
conventional impulse drives. 


f Bumpless Automatic-to-Manual switching. Air 
leakage while switching is eliminated by an in- 
genious “O” ring slide valve. Selector lever travel 
is limited by mechanical stops, insuring positive 
positioning. 


Vol. 37, } 
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«> More accurate records. The Servomatic 
Motors give precise pen positioning. Essen- 
tially a power piston with a built-in posi- 
tioner, the servomatic motor is the heart of 
the Transcope Recorder. Delivers 150 
times more power than the conventional 
bellows type actuation, insure lifetime ac- 
curacy and sensitivity, a minimum of 
maintenance. Servos are sensitive to changes 
of less than 0.1% in the pneumatic signal. 


@ Process Alarms provide built-in protection. 
(s many as six process alarms can be in- 
corporated in one recorder housing. At- 
tached to the servo drive shaft, they may 
be either electric or pneumatic. Alarms are 
available in various combinations and may 
be set for high level. low level or band. 


@ A Complete Cascade System in one case. 
The 90] Recorder was the first to incor- 
porate a complete cascade system in one 
recorder case in a 6’ panel cut-out. It pro- 
vides the simplest, smoothest process start- 
up. There are no external switches or relays. 
(Note unique Cascade-Balance-Set Switch. 
Master and secondary variables are contin- 
uously recorded. Master and secondary con- 
troller outputs, as well as set points, are 
continuously indicated. 

This outstanding feature of the 90J Re- 
corder means substantial savings in instru- 
ment costs, panel space, operator's time. 


%8 Unique Set Point Transmitter allows con- 
tinuous control. The 90J Recorder’s Set 
Point Transmitter is a complete plug-in 
unit, separate from the main recording 
mechanism. Thus when the recorder slide 
is removed for checking the transmitter 
remains plugged into housing, keeping the 
process on uninterrupted, fully automatic 
control. 

Thanks to this exclusive TRANSCOPE 
feature there’s no need for process down 
time for instrument inspection or servicing. 


> 


> 


> 


See your Taylor Field Engineer, or write for Catalog 98286 


*Trade-Mark 


Taylor Instrument ( Jompanies, Rochester, N. Y., or Toronto, Ontario 





Taylor Lustruments MEAN ACCURACY FIRST 
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[Apsco CORRUFLEX EXPANSION JOINTS... 


...give modern straight line efficiency 


...are the long way ‘round 


~ 








ADSCO Corruflex Expansion Joints guarantee less heat loss and 
pressure drop .. . require less valuable space... 
30% to 50% lower.. 


and the cost is 


+ GS compared to expansion bends or loops. 


ADSCO Corrufiex Expansion Joints are manufactured either as a 
standard series or as custom units designed for special applications. 


Corruflex units obsorb axial and lateral movement or angular rotational 


CORRUFLEX 


DESIGNED 


20 MiIitlBURN 








and all combinations of these motions. 


ADSCO Corruflex Expansion Joints are manufactured in most 
commercial alloys, and are designed for service in all phases of 
petroleum refining, chemical, power, mechanical, heating, and atomic 


energy installations. 


When space and economy are factors in piping consult ADSCO. 


EXPANSION JOINTS ® ADSCO DIVISION 


AND MANUFACTURED BY BUFFALO 


i: 


Sv.R2 €&eT 


NEW YORK 


YUBA CONSOLIDATED INDUSTRIES, INC. 


Plants and Sales Offices 


NATIONWIDE 


ere 


Heat 
Exchangers 
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...one like it — built by Badger 


HO IS HANDLING a growing share of the significant refinery coasenace ——- 
Wy cccinontiod projects? Look at Badger’s record: More than Badger Refinery Projects ' 
thirty petroleum-petrochemical processing plants completed Desees ecencicn-tor Mates ane Dewy 
since 1952... twelve current projects ranging in value up to fifty Standard Refinery S.A* Catalytic polymerization - 
million dollars each. Read ica et oe 

What has led to Badger’s unusual success? An engineering staff Oil and Refining Co., Sinclair Refining Co.: @atxyiation - 
of unsurpassed experience. The ability of this staff to look creatively edna eh Men Seed a scout 
at each project (even those you may have considered routine). Key Esso Nederland N.V."Esso Standard Refinery S.A.*: Orreat 
Man Operation — from inception to completion your project is ee oy 
handled by a Badger principal. Anderson-Prichard Oil Corp.; @ Lube oif fractionation - 

These advantages — the important “‘differences”’ in Badger serv- aes eoeeag 
ice — can help make your projects more successful. Let a Key Man Some Other Current and Recent Projects 
show you how — write or phone today. Badger Manufacturing  aeaninoaameumak caliente <a 

, Company, 230 Bent St., Cambridge, Massachusetts. Standard Oil Co. « Paraxylene manufacture - Sinclair Refin 


ng Co. « Oil additives manufacture - Sinclair Refining Co 
Asphalt production - Esso Standard Refinery S.A. « f 
built by BADGER Sy 
ry t  *Project of Badger-Comprimo N.V 
DESIGNERS * ENGINEERS * CONSTRUCTORS * MANUFACTURERS 
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This huge petrochemical installation was 
engineered and constructed by Chemico—work- 
ing with the client’s own technical staff. The 
facilities cover approximately 268 acres. De- 
signed to utilize the client’s own processes, 
this mammoth, integrated plant was completed 


by Chemico with a minimum of difficulties and 
delays. Details of the project were given the 
closest attention by an organization geared to 
handle the biggest and most complex chemical 
and petrochemical process installations. 


CHICAGO @ DALLAS @ HOUSTON @¢ PORTLAND, ORE. 


>LANT 


In th: field of general process engineering, 
few can match Chemico’s remarkable record 
of achievements. Consult Chemico before you 
decide. Write today for a copy of the new 
Chemico general bulletin. 


GHEMICO 


CHEMICAL CONSTRUCTION CORPORATION 
525 West 43rd Street, New York 36, New York 


@ TORONTO @° LONDON @¢ PARIS @ JOHANNESBURG @ TOKYO 








| Ofireresistasteye 
scents 
require 


uncommon 


metering 


The delicate ingredients in milady’s 
cologne take more than garden-variety 
metering— as do the critical ingredients in 
chemical and food processing, gas odorizing 


and water treatment. 


Accurate, dependable metering assures 
product quality and uniformity. Hills 
McCanna metering and proportioning 
pumps assure precise metering at low cost. 
Do as the leaders in industry do—‘‘look to 


the people who know and control flow.”’ 


1958—PETROLEUM REFINER 


WRITE TODAY for @ cof 
new booklet. “Precision Propor 
Pumps” which explains H 
VS eer ee eee 


; 


HILLS-McCANNA COMPANY 


4614 West Touhy Avenue « Chicago 46, Illinois 


hills - 
mc canna 
company 
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With Men 


REFINERY CATALOG 


Published by Petroleum Refiner 





-to-| 


Look to REFINERY CATALOG for quick answers to your pro- 
curement problems in the refining, natural gasoline and petrochemical 
industry. It’s indexed and cross-referenced to save time and eliminate 
error in planning, buying and specifying for this fast-moving market. 
That’s why buyers and specifiers express a preference of 8-to-l1 for 
REFINERY CATALOG over individual product catalogs. 


The next time you sit down to figure a job, look first in REFINERY 
CATALOG. You'll find it contributes to greater speed and accuracy. 
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G-R Twin G-Fins...versatile and simple 


- > ome 
a : PLATE FIN 
EXCHANGER 


Griscom-Russell Twin G-Fin Sections are the 
simplest type of heat exchanger—therefore, they're 
the easiest to maintain and use. 

Their simple construction—a finned tube within 


another tube—makes their operation foolproof and 
simplifies repair and cleaning when necessary. 


REBOILER 


Individual Twin G-Fin Units can be connected in 
series or parallel in any number required for use as 
gas or fluid heaters and coolers, reboilers, condensers, 





and vapor and liquid heat exchangers. Capacity can 
be easily added or removed and the units can be 
reused in different services and locations easily. 


Send for Griscom-Russell Bulletin 1401R combensen 


PRECISION 


G-R Designed for the Petrochemical Field 


Reboilers @ Fin Fans @ Condensers « Plate Fin Ex- 


fJriscom -fussell changers « Longitudinally and Helically Finned Tubing « 


Bentube Evaporators ¢ Liquid Heaters e Tubular Heat 
Exchangers ¢ Solution Heaters e Oil and Water Coolers 


naabea nah hams e Tank Heaters « Gas Coolers @ Bentube Sections 


THE GRISCOM-RUSSELL COMPANY, MASSILLON, OHIO HEAT EXCHANGE EQUIPMENT 
A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION FOR THE PETROCHEMICAL INDUSTRY 
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to beef up these backbones of industry: Few industries could prosper without high performance ceramic re- 
fractories, mill liners and grinding media. They are the backbones of industry . . . and they will serve best, serve 
longest when imaginative engineering puts Alcoa® Aluminas in their composition. These pure aluminum oxides 
increase refractoriness in direct proportion to the amount used . . . they increase stability and strength under load 
at high temperatures . . . improve resistance to thermal and structural spalling or deformation _ 
. .. Minimize corrosion and erosion. Small wonder that users and makers of refractory shapes iW, ; 
ALCOA 


and castables, ceramic grinding media and mill liners have found it pays to mix imagination 

and engineering with Alcoa Aluminas . . . for top performance at reasonable cost. CHEMICALS 
Alcoa does not manufacture refractories, mill liners or grinding media. We do supply “ 

aluminas to makers of the best of these products. For their names, write ALUMINUM COMPANY 

oF AMERICA, CHEMICALS Division, 717-L Alcoa Building, Pittsburgh 19, Pennsylvania. 





mn 
% 
Why pacent 


For finer products ... let Alcoa add new dimension to your creative thinking! i crest esos anne 


ALCOA THEATRE 
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REDUCE YOUR 


WASTE DISPOSAL COSTS 


With These Low-Investment Systems 


THE DEMPSTER-DUMPSTER 





Dept. PR-11 DEMPSTER BROTHERS 


144 


THE DEMPSTER 
COMPACTION TRAILER 








THE DEMPSTER-DUMPMASTER 








THE DEMPSTER-DINOSAUR 


Americas Most Complete Line of Waste Disposal Systems 


The big savings in waste disposal are made with mech- 
anized, containerized, collection equipment. Dempster 
Brothers, the pioneer manufacturer of containerization 
equipment, now offers four efficient systems to help you 
increase your efficiency and decrease costs. 

The DEMPSTER-DUMPSTER handles containers up to 15 
cu. yds. The DEMPSTER-DUMPMASTER, available in three 
sizes, picks up and empties containers from one through 








Us 




















(1 0 A‘ 
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Dimesrene 


SYSTEMS 


six cu. yd. capacity. Compaction bodies are 18, 24 and 
30 cubic yards with capacities up to 120 cubic yards of 
loose refuse. The DEMPSTER Compaction Trailer will 
hold and haul over 200 cubic yards of loose material 
per trip and it can be loaded by the DEMPSTER- 
DUMPSTER GRD-304-F-2. The DEMPSTER-DINOSAUR 
offers giant containers up to 40 cu. yds. and over. 
Write today for complete information. 


Mfd. By DEMPSTER BROTHERS 
INC 


the ortgeater and only 
manufacturer of the 





DEMPSTER-DUMPSTER Systems 
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Fairhanks-Morse Positive Displacement 
Axial-Flow Rotary Compressor 


Combines the best features of reciprocating and centrifugal compressors 
Consider the advantages of the all-new Fairbanks-Morse two-impeller, 
helical-lobe type, axial-flow rotary compressor: 

1 Delivers oil-free air or gas with low ratios of unit weight and space to 

capacity. 

2 Exhibits high efficiencies and positive-displacement stability of flow at 

varying compression ratios and speeds. 

Result: Ideal performance from a relatively small compressor that is 
mechanically simple, flexible in application, adaptable to any power source; 
a compressor that provides stabie performance, smooth operation, and 
variable-capacity control. 

This all-new F-M Compressor is available in 5 standard case and impeller 
sizes, single-stage and multi-stage units—for pressure, vacuum or booster 
service. Capacities range from 800 to 13,000 cfm.—also higher or lower if 
desired, on custom-designed basis. Contact your Fairbanks-Morse branch 
for further information, or write directly to Fairbanks, Morse & Co., 

600 So. Michigan Ave., Chicago 5, Illinois. 


FAIRBANKS-MORSE 


@ name worth remembering when you want the BEST 





Ask for new illustrated bul- 
letin ACO 100.1 giving typi- 
cal performance characteris- 
tics and other important data. 





COMPRESSORS «ELECTRICAL MACHINERY +DIESEL AND DUAL FUEL ENGINES*DIESEL LOCOMOTIVES*RAIL CARS*PUMPS«SCALES*HOME WATER SERVICE EQUIPMENT «MAGNETOS 
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NEW DUALAYER PROGESS TAKES 
—__MERCAPTANS FROM GASOLINE... 
MONEL HOLDS DOWN CAUSTIC CORROSION 


The new Dualayer process, de- 
| veloped by Magnolia Petroleum 
| Company, takes out 98 percent 

of the mercaptans — and at a 
| lower cost than sweetening. It 
| brings the gasoline into intimate 
| contact with a water solution of 

potassium hydroxide and cre- 

sylic acid. Mercaptans dissolve 

in the solution, which is then 

separated from the gasoline, 

stripped in a thermal regenera- 
| tor, and recycled. 


| Where corrosion |i 
‘could cause trouble... 


As the caustic-organic acid sol- 

| vent is heated for stripping, it 

becomes too corrosive for steel 

| or ordinary cast iron to handle. 

| So—designers turned to Monel* 

| nickel-copper alloy for the strip- 

| per preheater, reboiler, and bot- 

toms pump. The stripper tower 

has Monel alloy trays and lining. 

Monel alloy is a workhorse 

in refinery “tough spots”—where 

heat and corrosion make short 

work of more common mate- 

| rials. For help with your corro- 

| sion problem, write Inco’s Devel- 

opment and Research Division. 

For specific information on Inco 

| Nickel Alloys in caustic service, 
| write for Bulletin T-6. 








| The International Nickel Company, Inc. 
67 Wall St. jhe, New York 5, N.Y. 


Registered trademark 


Mercaptans are stripped from - 
potassium cresylate Dualayer treat- 
ing solution in tower containing 

| Monel nickel-copper alloy trays and 
lining. Photo and information cour- 
tesy of “Industrial and Engineering 
Chemistry”, and Magnolia Petroleum 
Company. 


INCO NICKEL AL 
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DE LAVAL adapt to any 


VERSO WORM GEAR mounting requirement 
. SPEED REDUCERS ‘ 





' 
AAA 


0 a ee 
SE Modbus 
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More Horsepower per Dollar 


¢ Fan cooled Now De Laval offers you a 


oe complete new line of versatile 
¢ Involute helicoid thread form has 
: : : worm gear speed reducers. 
heaviest load capacity of any type of worm gear : 
ns ' : ale These reducers are designed 
¢ Sturdy cast iron case and tapered 


; : ; for heavy duty industrial 
roller bearings ensure maximum load capacity ; : : 
; ; work and continuous running 
¢ Gear shafts are heat treated alloy steel ;' *e 
. . under demanding service. 
¢ Worm and worm shaft is a 


: 2 ' The units may be mounted in 
single piece of nickel alloy steel 





any position. 
¢ Gear is made from centrifugally cast bronze 


Finest American craftsmanship For further information write for Bulletin 5018 


DMNA Steam Turbine Company 


811 Nottingham Way, Trenton 2, New Jersey 
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GOVERNMENT FIGURES PROVE AMAZING GROWTH 
OF DALPAC-TYPE ANTIOXIDANTS 


Figures of the U. S. Tariff Commission show the as- oils to prevent deterioration. Dalpac 4 has no effect 
tounding growth of di-tert-butyl-p-cresol in just three upon electrical properties, which makes it ideal for use 
years—almost tripled! in transformer oils. 


Dalpac 4. Hercules di-tert-butyl-p-cresol, has firmly These are but a few indications of where this Her- 





established itself as a leading antioxidant in many in- cules antioxidant can serve you. Since Hercules is a 
dustries where hydrocarbon stability is a problem. Pe- basic integrated producer starting with the raw mate- 
troleum refiners, for example, rely on Dalpac to inhibit rial, you can count on a dependable source of supply. 
gum formation, stabilize gasoline color and prevent We will be glad to answer your inquiries and send 


engine deposits. They use it in turbine and transformer technical information. 


Oxychemicals Division « Naval Stores Department 


wy-% @ -)-\ one - 5 HERCULES POWDER COMPANY 


900 Market Street, Wilmington 99, Delaware 
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GASOLINE PLANT, 
OIL REFINERY and 
CHEMICAL PROCESS- 
ING EQUIPMENT 





For over forty years FLINT 
has been one of the largest and 
best equipped fabricators of 
Process Equipment for the Petro- 


leum & Chemical Industries. 


Roll capacity is 134” or 2” 
thick plate. Flint also has Radio- 
graph and stress relieving equip- 


ment. 


API-ASME or the ASME 
CODE for Unfired Pressure Ves- 
sels is complied with readily. 


Stress relieving furnace is “ee _ 


er 


15’ 2” wide by 85’ long. 





The manufacturing facilities of 
the two Plate Shops with their ma 
chinery and equipment make Flint 
me of the largest fabricators of ib ian 
steel plate products for the Process 


ing Industries in the country. 


| FLINT STEEL CORPORATION 


| TULSA ............... MEMPHIS 
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41 major refineries 
all over the world 
look to U. S. Pipe 


to save money on turnaround 


“Dual Metal” eliminates costly maintenance bottlenecks and speeds up turnaround operations. 
Result? Increasing numbers of refineries find that catalyst erosion of lift pipes and catalyst 
handling lines need be problems no longer. 





In making a “Dual Metal” lift pipe the outer shell of weldable alloy steel is poured into a rapidly 
rotating mold. At the proper time and temperature the abrasion-resistant alloy iron core is 
introduced. The metallurgically bonded two-metal structure combines the strength and weld- 
ability of low alloy steel with the superior abrasion resistance of alloy iron. 


“Dual Metal” high temperature catalyst pipe in one typical refinery showed abrasion resistance 
of better than 16 to 1 over conventional steel piping. 


Write today for literature and information on the increasingly important part this time and 
money-saving product is playing in the refining industry. 


“Dual Metal” may be the answer to your abrasion problem. 


UNITED STATES PIPE & FOUNDRY CoO. ) 


BURLINGTON, NEW JERSEY ame 


SALES OFFICES: BURLINGTON, CHICAGO, CLEVELAND, HARTFORD, LOS ANGELES, NEW YORK, SAN FRANCISCO, ST. LOUIS 
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“DUAL METAL” CENTRIFUGAL 
CASTINGS: SIZE RANGES 


OUTSIDE DIAMETER: 6” te 50” WALL THICKNESS: ¥2” and up 
LENGTH: Up to 16 ft. 

TYPICAL OIL INDUSTRY APPLICATIONS : 

Catalyst Lift Pipe, Depressurizing Pipe, Catalyst Transfer Lines, 
Slush Pump Liners, Valve Nozzles, Extrusion Liners, etc. 





Cross-section view of dual metal piping consisting of a weldable SAE 
4120 steel outer shell and a metallurgically bonded inner layer of high 
carbon-high chromium abrasion resisting iron. Photograph actual size. 





Composition of the hard inner layer: Photomicrograph showing the bond or fusion zone between 
the ovter and inner metals. The mild etch required for the 
C Mn P s Si Cr 4120 steel did not attack the high chromium iron. Etched— 

2.85 1.10 009 023 85 273.36 100 diameters magnification. 
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SALES OFFICES: BURLINGTON, CHICAGO, CLEVELAND, HARTFORD, LOS ANGELES, NEW YORK, SAN FRANCISCO, of. LUIS 






...always an insulation investment; never an insulating expense 


FOAMGLAS’ IS ACID-PROOF 


Few insulations are acid-proof .. . and there’s a lot of acid around a chemical processing operation. It spills or leaks from piping and 
equipment, and there's often plenty of it in the atmosphere. That’s why most insulations break down so fast in these surroundings. 
Not FOAMGLAS! This unique insulation is made entirely of glass. Like all glass, it’s acid-proof. There’s far more to this insulation 
investment story. FOAMGLAS is waterproof and vapor-proof. That means its insulating value never changes. It's dimensionally stable 
...Ccan’t burn... unusually strong... easy, economical to handle and install. Let all these benefits make FOAMGLAS a valuable 
insulation investment on your piping and equipment. Write for our latest Industrial Insulation Catalog. PC Glass Blocks are another 
outstanding building product of Pittsburgh Corning Corporation. 


PITTSBURGH CORNING CORPORATION 


Dept. Z-118, One Gateway Center, Pittsburgh 22, Pa. ¢ In Canada: 57 Bloor Street West, Toronto, Ontario 
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Protect equipment 
++. reduce 


- 
maintenance 
SIMPLE, 


POSITIVE 


DESIGN se pyLE-NATIO 


VARIETY OF BODY TYPES 





SEALING GRIPS 
or flexible cords « cables 


e Keep out water and dirt 

e Prevent wire terminal strains 

e Reduce insulation wear 

e Provide high mechanical strength 
e “Dress up” deluxe mechanisms 


Equipment, instruments and appliances will look 
better, last longer, need less care when Pyle- 
National sealing grips are used. High lustre 
and machined finish for excellent appearance. 


Tapered conduit threads form a tight joint... 
tapered rubber grommets provide a tight seal- 
ing grip on outer jacket of cable. Oil resistant 
rubber assures a long life. Sizes 34-inch to 3-inch 
conduit, and l4-inch to 24%-inch cable. 


Illustrations at left show just a few of many uses. 
If you have cord or cable troubles, sealing 
grips can solve them. 





Write today for Bulletin No. 1236 


SOLD NATIONALLY THROUGH AUTHORIZED DISTRIBUTORS 





UALITY IS TRADITIONAL 
Kostner corey ange 51, Illinois 


rincipal Citie ed States « EXP XRT DEPARTMENT: International Railway 


CANADIAN AGENT: The H C M 31, Toronto, Winn 


Branch Offices and Agents ir 
Supply Co., 30 Church St., Nev 


peg Van couver 
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POWELL 


worlds largest family of valves 


Fig. 6003 Steel Gate Valve for 600 
pounds. Outside screw rising stem and 
yoke. Powell Steel Valves, 150 through 
Fig. 3059-G—Steel Lubricated Plug 2500 pounds, meet latest Standards Fig. 3061-A—New Steel Swing Check Valve 
| Valve for 300 pounds., Bolted glanditype. = | for 300 pounds. Bolted flanged cap. Full 
; Flanged ends. Worm gear operated. unobstructed flow through the valve is provided 
Sizes 6” to 12”, inclusive. when disc is in wide open position 


Fig. 375—Bronze Gate Valves for 200 W.P Fig. 86190 —Steel “LP. Gas” Globe 
Union bonnet, inside screw rising stem. Valve for 400 W.0.G. Steel angle and 
Renewable, accurately guided, interchangeable —- -— lift check valves also avatlable. Listed 
nickel-bronze solid or split wedge discs by Underwriters’ Laboratories, Inc 


is 2 a) 





Fig. 2456-SG—-Large stainless steel Gate 
Valve for 150 W.P. Outside screw rising 
stem and yoke; interchangeable accurately 
guided solid or split wedge/discs. End flange 
dimensions conform to latest standards 





A solution for every kind of flow contro! problem is as near as your local 
Powell distributor. Powell valves are designed and engineered in the largest variety of metals 
and alloys, to handle any medium, every fiow control requirement. There are Powell 
distributors in all principal cities. Or, if yours is a special engineering problem, write to: 


THE WM. POWELL company » Dependable Valves Since 1846 + Cincinnati 22, Ohio 
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CHROMIUM 


When you see the Mutual trademark on the chro- 
mium chemicals you buy, you can be assured that 
you will get uniform quality and prompt delivery. 
It means the product in the package has, in back 
of it, the knowledge and skill that America’s first 
producer of chromium chemicals has acquired dur- 
ing the more than 100 years continuous production. 
ium chemicals 
Potassium Bichromate 
Potassium Chromate 


Ammonium Bichromate 
Koreon (one-bath chrome tan) 


Sodium Bichromate 
Sodium Chromate 
Chromic Acid 


iitee 


hemical 


SOLVAY PROCESS 
DIVISION 
61 Broadway, New York 6, N.Y. 


MUTUAL chromium chemicals are available through dealers and 
SOLVAY branch offices located in major centers from coast to coast. 
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It means you can expect rapid delivery from stra- 
tegically located warehouses—and you can choose 
from a variety of types and sizes of packages. 


Send for this bulletin. It contains infor- 
mation on the full line of Mutual 
Chromium Chemicals. 


Solvay Process Division 
Allied Chemical Corporation 
61 Broadway, New York 6, N. Y. 


Please send me Bulletin #52—‘Chromium Chemicals.” 
Se besa 
COMPANY 


STREET. 


ee 
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Cost-cutting approach saves $6,000 on fluid mixing 


An idea from your LIGHTNIN Mixer representative’s briefcase 


Here’s a fluid mixing idea that has 
already saved a company $6000 on 
equipment, and is saving many more 
dollars on operating expense. 

In this plant, heavy clay-and-water 
slurry is mixed in tall tanks. But this 
operation posed a big maintenance 
problem, because the long vertical 
mixer shaft in each tank had to be 
steadied by a bearing in the tank’s 
bottom. Gritty clay kept getting into 
this bearing and grinding it to pieces 
in a few weeks. 

Then production had to stop while 
maintenance men hoisted out the 
heavy shaft and installed a new bear- 
ing. The bearings didn’t cost much, 
but the tab for replacing them was 
ruinous. 

Finally a LIGHTNIN Mixer repre- 
sentative explained how this com- 
pany could easily mix uniform clay 


suspensions in its tall tanks—with a 
side entering LIGHTNIN Mixer like the 
one you see here. 

Now there’s no maintenance head- 
ache, because no steady bearing is 
needed; so production keeps moving 
without costly stoppages. 

Also, it costs $6000 less to install 
one of these LIGHTNINs than it would 
cost to replace the older mixers, 
mainly because no elaborate bracing 
is required on top of the tank. And 
this company reports its clay suspen- 
sions are much more uniform than 
before. 


What this man can do for you 


This is just a sample of the cost- 
cutting approach to mixing that you 
get from your LIGHTNIN representa- 
tive. c 
He can bring you long-term savings 


on fluid mixing better than anyone 
else—because that’s his job, and he’s 
an expert at it. 

He can help you avoid engineering 
headaches, too, because his recom- 
mendations are based on unique 
Mrxco pilot-run data guaranteed 
accurate. 

Take advantage of his unmatched 
experience by calling on him for 
prompt help on any fluid mixing 
operation. You'll find his name in 
Refinery Catalog. Or write us direct. 


“Lightain 
Mixers-— 


MIXCO fluid mixing specialists 


MIXING EQUIPMENT CO., Inc. 164-m Mt. Read Bivd., Rochester 3, N.Y. 
In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Avenue, Toronto 19, Ont. 








The Look Box 





Stretching Your Engineering Staff 


NOW THAT THIS COUNTRY is beginning to 
lift itself by its bootstraps and pull out of the dol- 
drums of recession, you can bet that many companies 
are going to start bringing their engineering pictures 
into sharp focus. Some pretty well pared their staffs 
when the nation’s economy started tightening eight 
or ten months ago and, as a result, their engineering 
staffs are not as large as will be needed in a rising 
economy 

Here, however, is where these organizations have 
the perfect opportunity to review their whole policy 
with regard to how they have utilized engineers in 
the past. There is no doubt that the pseudo “engi- 
neering shortage” we experienced from the early 
1950's to the middle of 1957 was caused partly by 
the fact that companies were actually hoarding engi- 
neers. That is, they had capable engineers on thei: 
staffs whose abilities were not being used to their 
fullest extent 


Morale Factor. These engineers were being used as 
draftsmen, clerks, and other non-engineering jobs 
which could have quite easily been turned over to 
non-technical personnel Not only does this constitute 
a drain of potential top-notch talent from the Amer- 
ican industrial scene, but it also causes highly trained 
personnel to lose their perspective and morale 

But if some companies in this category have been 
doing wrong what can they do to correct the situa- 
tion? What is the remedy? Ours is not 
a new idea—quite the contrary, it’s 
been kicked around for some time 
now, but probably only recently has 
it received the attention it deserves: 
Why not use trained technicians to 
come in and take over a great many 
of the more routine tasks frequently 
issigened to engineers? There’s no get- 
ting around the fact that when tech- 
nicians are used to do certain tasks. 
everybody wins, the technicians, the 
engineers, industry and the country. 

Whereas semiroutine work ap- 
proaches drudgery in the eyes of the 
engineer, it is usually a real challenge 
to the technician. It is a great oppor- 
tunity for him; he feels that he is con- 
tributing more and he is happier. 


Also, the company benefits. Its engineers are doing 
full-fledged engineering work which results in greater 
and more frequent contributions from both profes- 
sional and non-professional employes. But even more 
important, it means a chance for the company to 
fulfill its moral obligation to give every man an op- 
portunity to do the most demanding work he can 
perform. Of course, this provides new motivation and 


an added drive for the whole organization 


Not Engineers! One important fact we must always 
keep in mind, however. is that technicians are tech- 
nicians—and not engineers. They may be likened to 
the trained nurse who, after working in close associa- 
tion with doctors for many years, may acquire much 
knowledge and skill, but she never undertakes the 
practice of medicine, nor is she ever called doctor 


If she wants to be a doctor she goes to medical school 


serves an internship. and gets her license to practice 


Similarly, a biochemist who has developed a vaccine 


does not start to practice medicine even in the lim- 


ited area to which his vaccine applies. The same pat- 
tern must remain true for the technician. who should 
never undertake actual engineering functions 

[hat some organizations realize the major role the 
technician can play is quite evident by the fact that 
trained technicians are becoming increasingly hard 
to find. Officials of several companies report that 
there already is a shortage of trained 
specialists who can handle routin 
work and assist their hard core of en- 
gineers and researchers in developing 
new ideas and products 

‘There’s no doubt that there’s a 
critical shortage of trained technicians 
above the category of the average 
workers, but below the level of abil- 
ity of the graduate engineer.” the vice 
president of a California electronics 
equipment firm said recently. “Liter- 
ally thousands of these technicians are 
needed in our industry so that gradu- 
ate engineers can be released to do 
more work of a research and experi- 
mental nature.” 

Also, a recent study by a commis- 
sion revealed that for each research 
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HOURS OF OPERATION 
BEFORE FILTER PLUGGING 





UNTREATED FUELS 


TREATED 

















Additives double the life of diesel fuel filters 
in earth-moving equipment, cut downtime in half 


Five recent months of field and labora- 
tory tests put new light on filter per- 
formance in automotive diesel equip- 
ment. 

The first field testing phase deter- 
mined the “hours to plugging” of 
secondary filters in earth-movers oper- 
ating on fuel which had mot been 
treated with Du Pont additives. These 
were the commonly used resin-im- 
pregnated paper filters with a porosity 
of approximately two microns... fil- 
ters known to afford excellent protec- 
tion for the fuel-injection units. 

In the second phase, Du Pont Fuel 
Oil Additive No. 2 (FOA-2) and 
Du Pont Metal Deactivator (DMD) 
were added to the test fuel. Filter life, 
on the average, was doubled. 

This means, of course, that only half 
as many filters were required, and that 
costly downtime for emergency servic- 
ing in the field, and filter replacement, 


amount of insoluble residue which 
normally forms in a fuel during stor- 
age or recirculation in an engine fuel 
system. FOA-2 acts also as a solubiliz- 
er and dispersant of sludge forma- 
tions, and will prevent injector stick- 
ing and filter fouling. DMD retards 
the formation of copper mercaptide 
gel as well as combatting the adverse 
catalytic effect of copper-bearing met- 
als in a system. 


More flexible processing 


By using FOA-2, you can balance 
stocks to meet varying market de- 
mands, because it stabilizes fuel dur- 


ing storage. You can stabilize cat- 
cracked distillates or blends with 
straight-run stocks. And, you can im- 
prove residuals, too. 


Test your own stocks 


It’s easy to test FOA-2 and DMD in 
your own stocks. 

Samples and technical information 
are available from your Du Pont Pe- 
troleum Chemicals Division technical 
representative. Contact him for fur- 
ther details. 

E. IL. DU PONT DE NEMOURS « Co. 
(INC.), Petroleum Chemicals Divi- 
sion, Wilmington 98, Delaware. 


Tetraethyl Lead 


. os 
was cut in half. 
, Better Things for Better Living 
Insoluble residue reduced +.» through Chemistry 
FOA-2/DMD combinations reduce the 
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Petroleum Additives 


PETROLEUM REFINER—lIol. 37. No. // 

















The LOOK BOX for NOVEMBER 





engineer holding a Ph.D. degree, there was a need 
for at least four engineers with an M.S. degree, 
20 engineers with B.S. degrees and 40 trained 
specialists. 

Another point: We are entering a period where 
research and development programs will have a 
high priority in many organizations. As a mat- 





The oil industry spent more than $230 million 
last year on research and will have spent $245 
million by the end of the current year. These 
figures recently were cited by M. J. Rathbone, 
president of Standard Oil Co. (New Jersey) who 
said that if production and exploration figures 
were included the industry ‘58 total would ex- 
ceed $300 million. 


a 


ter of fact, a recent survey revealed that R&D 
budgets in 1958 are up an average of four percent 
over 1957. And there’s scarcely any doubt that in 
1959 they will rise even higher. 

In order to carry on this R&D, engineers will have 
to be released so that they can follow the lines of 
creative thinking. They cannot do this if they are 
tied down with the humdrum of routine jobs. 
Proper Balance. Engineers, as much as the mem- 
bers of any other professional group, realize that 
they must stand or fall on their own ability. Those 
organizations which will be able to strike the proper 
balance in allocating responsibilities to engineers, 
scientists and technicians will be making real progress 
in the optimum utilization of its employes. 





THE PUBLIC is in position 
Reaping the now to begin reaping the 


Research Harvest results and benefits of bil- 
lions of dollars which have 


been poured into industrial research since 1950. 

This is the logical observation of Tomlinson Fort, 
vice president of Westinghouse Electric Corporation’s 
apparatus division. 

There’s a long gap, as a rule, between the beginning 
of a research project and the marketing of the result- 
ing new products. Chemical circles have the saying, 
“Seven years from test tube to tank car.” 

So this means, as Mr. Fort pointed out, the huge 
research expenditures that began showing up in the 
early °50’s likely have produced a correspondingly 
great backlog of developments in our scientific and 
engineering laboratories. And these developments 
probably are nearing the stage where they can be re- 
leased for the added comfort, convenience and pros- 
perity of mankind. 

This is the end result, the payoff, of a wise and gen- 
erously supported program of research in which our 
larger oil and chemical companies have taken the 


lead. 
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And, of course, the best things are still to come. As 
Mr. Fort puts it, “If we in industry can continue and 
intensify our research effort—-if we are willing to pay 
the costs of improving our technology—then we shall 
indeed see astonishing things in the years ahead. The 
1960's will bring us an outpouring of new machines 
and methods, new products and processes, new ideas 
and principles that will galvanize our economy for 
generations to come.” 


NO ONE in the scientific o1 
technical field harbors the 
idea that all of our young 
people should train them- 
selves to become scientists. Rather, most of them 
hold to the view expressed in the recent Rockefeller 
Report on Education that “just as we must insist that 
every scientist be broadly educated, so we must see t 


Science and 


Its Reward 


it that every educated person be literate in science.” 

This thinking is back of the growing interest shown 
by our industrial firms in furthering the welfare of 
colleges and universities throughout the land. Too, it’s 
back of such movements as the University of Texas’ 
annual conference for the Advancement of Science 
and Mathematics teaching recently held and, to give 
another example, the Shell Merit Fellowships for 
High School Science and Mathematics Teachers, 50 
of whom recently wound up a six-week seminar at 
Cornell University. (A similar seminar also was held 
at Stanford University. 

It was before the Cornell group that R. C. Mc- 
Curdy, president of Shell Chemical Corp. deplored 
the idea that “one gets either a scientific or liberal 
education, but somehow cannot have both.” 

“We tell our students about law and civics, litera- 
ture and music, without expecting them all to be law- 
yers, politicians, writers or musicians,” he elaborated 
“So it should be with science.” 

Main objects of the teacher seminars are to give 
those attending fresh inspiration and to stimulate rec- 
ognition of them in their own communities. If these 
can be accomplished, then more and more students 
will in turn become interested in science and math- 
ematics which field, as Mr. McCurdy points out, has 
a natural appeal to the American youth because it 
reveals the scientist as today’s explorer. We had the 
West 200 years ago. Today. just as certainly, the 
young fellow who does choose to go into science can 
explore areas just as vast and equally as rewarding. 


The proble m of inflation affects everybody 
is assuming serious proportions and poses a grave 
threat to the stability of our economy. We will not 
solve it with propaganda broadsides nor by resort- 
ing to unsound economic practices. 


Henry Ford Ill 
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Ethyl Research helps you 
match gasolines to 1959 cars 


By C. B. Kass and H. A. Toulmin, Ethyl Corporation Research Laboratories 


O~ E AGAIN—for the fourth con- 
secutive year—Ethyl Research 


Laboratories in Detroit have carefully 


estimated the octane requirements of 


1959 U. S. automobile engines for the 
benefit of the Oil Industry. 

Octane requirements of U. S. auto- 
mobile engines have been compiled and 
expressed by graphs. 


Separate curves have been plotted for 
trace knock—that point at which en- 
gine knock first becomes recognizable 
to the experienced technician; and light 
knock—the upper limit tolerated by 
the average driver. 
Graphs show 
octane requirement range 

A separate bulletin has been issued for 
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each engine model included in the study. 
Data were made available to oil com- 
panies at the time of the introduction 
of the new-model cars. 


Distribution curves in each bulletin 
show the percentage of 1959 automo- 
biles satisfied at each point in the Re- 
search octane number range of today’s 
commercial. gasolines, : : 
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Predictions based 
on 35 years of experience 

Ethyl engineers depended upon three 
factors in their study of 1959 engine 
octane needs: 

1. Known octane requirements of pred- 
ecessor engine models (established by 
Ethyl studies and studies made by the 
Petroleum and Automotive Industries). 


2. Engine specifications for the 1959 


models, supplied by the manufacturers. 


3. Knowledge of the effect of engine 
design changes on octane requirement 
established by 35 years of study. 


These predictions—made with con- 
siderable accuracy over the years—have 
proved helpful to oil companies in 
tailoring their fuels to satisfy the engine 
octane requirements of the new-car 
population. 
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For more data on advertised products, 


How 
Ethyl 
Research 
iS 

helping 
you 


The study described here is an 
example of Ethyl’s continuous 
service to refiners by keeping 
them informed of the latest de- 
velopments that affect the fuel- 
engine relationship. 
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New York 17, N. Y. 


ETHYL CORPORATION 


New York 17, N.Y. 





RESEARCH LABORATORIES: 
1600 W. Eight Mile Rood, Ferndale 20, Mich 
2600 Cajon Rocd, Son Bernardino, Colif 
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SPECIAL 
EQUIPMENT 
for the 
PROCESS INDUSTRY 





AIR HEATERS 


Outlet temperatures from 
200° to 3000°. Available as a 
complete unit, or burner unit 
only. Any required pressure 
can be met with oil or gas 
or both as fuels. 





INERT GAS GENERATORS 


Operating reports on units 
now in service show perfect 
CO., no excess air, no un- 
burned combustibles, wide 
turndown, and completely de- 
pendable flame stability. Spe- 
cially engineered to your 
specifications. 





The John Zink line of process 
equipment also includes the fa- 
mous JZ Smokeless Field Flare, 
Waste Disposal Units, and more 
than 50 gas, oil and combina- 
tion gas and oil burners. Special 
burners and process equipment 
designed for your individual 
application. 
6 


JOHN ZINK 
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4401 s 
TULSA 


PEORIA 
OKLAHOMA 
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More on Drafting 


To the Editor: 

Your Special Report, “Six Steps to 
Better Drafting Practices,” (August, 1958 
PETROLEUM REFINER) was found to be 
very interesting. Although most of us who 
are responsible for design and drafting 
have long recognized the advantages of 
isometric drawing, we in this company 
feel that we have not pursued its applica- 
tion as diligently as we perhaps should 
have. 

Your reference to standards was most 
interesting. We believe that every company 
could save many dollars in drafting time 
with adequate reference standards. It is 
our intention to prepare a nucleus of engi- 
neering standards in the near future. 

This report should bring to light the 
unique possibilities of money-saving meth- 
ods which are currently overlooked due to 
adherence to existing drawing room prac- 
tices. As you have pointed out, a drafts- 
man or designer has to have an open mind 
and a willingness to try this “short-cut” 
type of drawing in order to give it a fair 
test 

W. P. Shiflett, Engineering Supervisor 
Celanese Corp. of America 
Gallipolis Ferry, W. Va 


To the Editor: 

Relative to your “Six base ps to Better 
Drafting Practices,” we are quoting below 
comments of our chief an aftsman, Mr 
S. D. Nolan: 

“It was interesting to read in the Au- 
gust issue of the Petroteum REFINER 


RAT aE PR 


DAVIS. INSTRUMENT 
DIVISION 





Present a complete line of 


CHROMATOGRAPH 
INSTRUMENTS 


for Laboratory and Industrial 
Process Stream Analysis and Control 


special report on “Drafting Practices’ 
which we have been applying for quite a 
few years, such as single-line drawing in- 
stead of double line, isometrics to save 
views and also to clarify a drawing, sepia 
prints, concolidation of notes, use of stan- 
pats, symbols, dimension drawings, stand- 
ards, and many others. 

“Two-line piping drawings do have an 
advantage in areas of close clearances, and 
with large diameter piping. Freehand 
sketching is used to an advantage when 
obtaining field data but not for detail 
working drawings, especially those for firn 
bid contract jobs. 

“Our practice of numbering valves 
flanges, fittings, etc., on piping drawings 
has resulted in a saving of many man- 
hours. This time saved was not only in 
time required to spell out the specifica- 
tions on the piping drawings but also ex- 
pedites the material take off, and the fabri- 
cation and erection of the piping.” 

In addition to concurring with our chief 
draftsman’s comments, I would like to say 
that after hurriedly reviewing the article, 
I am impressed with the many practical 
ideas presented and the effective illustra- 
tions 

C. W. Stokes 
General Supervising Engineer 
Cities Service Refining Corp 
Lake Charles, La 


To the Editor: 

Your article “Six Steps to Better Draft- 
ing Practices,” printed in the August issue 
of the Perroceum RerFiner was excellent 
Accordingly we are wondering if it would 
be possible to get six reprints of this 
article ? 

R. H. Kurtzhalz 


Philadelphia George M. Ewing Co 
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GREENBRIER 
INSTRUMENTS INC. 












the carrier gas. 





A complete line of instruments utilizing AIR, as 
NO HELIUM REQUIRED! 


Write for Technical Bulletins. 








Division of 
Davis Emergency 
Equipment Co., inc 
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DAVIS INSTRUMENTS 


164 Halleck St., Newark 4. 4. J 
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GREENBRIER 
INSTRUMENTS INC. 


P.0. Box 382 
Ronceverte, West Virginia 
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Now, custom-blend solwents 


Base Base 


direct to truck or tank car Stock FL Stock ES 


with the PROPORTION EERS 


IN-LINE BLENDER 


PROPORTIONEERS continuous two-componen'! 
blenders deliver specification-blended finished 
products directly to carrier without the need 
for intermediate tankage. By providing flow 
responsive control at the loading rack, they 
permit any blend of two base stocks to be 
duplicated . . . any number of times . . . with 
complete uniformity . . . at formulation ranges 
from 95:5 to 5:95 according to individual cus- 
tomer requirements. 


Proportioneers In-line Blenders for two or more 
base stocks are totally integrated and en- 
closed systems, specially designed for safe, ac- 
curate handling of petroleum products. Per- 
centage ratios are easily and quickly set, thus 
facilitating quick changes to meet customer 
needs, and to avoid costly time losses at the 
loading point. 

Proportioneers petroleum specialists will 

glady give you full information on Stream 


Blenders. 


Write 8-I-F Industries, Inc., 412 Harris 
Ave., Providence 1, R. I. 


Customized Product 
to truck or tank car 
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B-Il-F INDUSTRIES 


BUILDERS-PROVIDENCE + PROPORTIONEERS + OMEGA 
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EJECTORS 


Which method is best for your 


PRESSURE or VACUUM requirements? 


IR or any other gas behaves differently under each of 
A these methods of compression or evacuation. But for 
any set of operating conditions, one method will have 
advantages that make it the most practical and economi- 
cal solution to the problem. 

Ingersoll-Rand, the only manufacturer of all four types 
of compressors, is in a unique position to help you select 
the most efficient unit for any job. Here are a few general 
comments on each type. 


Centrifugal Compressors. Ingersoll- 

Rand centrifugal blowers and compressors 

are available in single- and multi-stage 

units, for handling large volumes of air 

and all other gases at vacuum and for pres- 
sures up to 2500 psi and higher. Sizes range up to 20,000 
hp and capacities to 300,00¢ cfm. They can be driven by 
steam turbine, electric motor, combustion-gas turbine and 
hot-gas expander turbine. 


Reciprocating Compressors. I-R 

reciprocating compressors are avail- 

~~ able in single- and multi-cylinder de- 

signs to meet a wide range of high-pressure, low-vol- 

ume requirements. They have been furnished in sizes 

from 42 to 7,500 hp, for pressures to 35,000 psi and vac- 

uums. Driver types may be electric, steam, oil or gas, and 

oil-free air can be provided by means of Type NL non- 
lubricated cylinders and valves. 


Axi-Compressors. The Ingersoll-Rand 

Axi-Compressor is a compact, space-saving 

axial-flow positive displacement rotary 

compressor that offers unique advantages 

within its operating range. It delivers a 
steady flow of clean, oil-free air or gas and can be direct 
driven by electric motors or gasoline engines. Available in 
capacities from 100 to 12,000 cfm for pressures to 15 psi 
and vacuums to 15” hg. Higher vacuums can be produced 
with water injection or with two stage units. 


Ejectors. For many applications, I-R ejectors 
offer maximum simplicity and economy, as 
they have no moving parts and require prac- 
tically no attention or maintenance. They can 
be supplied for vacuums to 5 microns 
(0.000197” hg abs), as well as for pressures 
to 150 psig. 


Your Ingersoll-Rand representative will be glad to give 
you complete information on any of these compressor or 
vacuum units—and help you select the one that’s best 
suited to your particular requirements. 











Ingersoll-Rand 


14-867 11 Broadway, New York 4, N. Y 





There’s no substitute for experience in engineered products 
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ALL THINGS 


hemicals 


considered, petro- 


have weathered the reces- 
sion in fine style. Now accounting for 
more than 55 percent of all chemical 
production in dollar value, they can 
claim almost 30 percent of the chemi- 


While 


only | 


cal tonnage dollar value has 


increased percent over 1957, 


volume or tonnage has gone up by 4 
pe rceent T his reflec ts the ever-dec reas- 
ing profit margin experienced by the 
petrochemical industry 

Overcapacity in certain petrochem- 
ical building blocks has plagued the 
These glam- 


industry this past year 


orous intermediates of yesteryear 


ethylene, butadiene, aromatics, am- 
monia, styrene, polyethylene and syn- 


theti 


out of our national ears 


rubber—are currently running 
Chis present 
that 


“poor-boy”’ 


over-capacity indicates petro- 
chemicals is no place to 
an Operation or attempt to shove off 
into 


The 


low-grade refinery by-products 


petrochemicals for upgrading 
field is highly competitive. 

So, the petrochemical “honeymoon” 
is over. Now is the time for hard. con- 
crete thinking and planning. Unlimit- 
ed markets for glamorous new prod- 
ucts have disappeared. Market voids 
This 
into integration into 


that need filling have vanished 
points the way 


more and more finished consumer 
products. The dwindling profit mar- 
gin of intermediate production is fur- 
ther indication that finished products 
are necessary to show a profit. Re- 
quired along with this integration will 
1958 
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Petrochemical 
Developments 


1958 


be higher capital investment, more 
and better research, extensive market 
development and elaborate customer 


service organizations. All of th 


1S has 
been done in the past to some degree 
This merely means further tightening 
and strengthening of many loose ends 

More than half of all petrochemi- 
cals seem to end up in fibers, plastics, 
elastomers and synthetic rubber. Be- 


most of the 


cause of this, interest and 
3 : 
current research is in the plastics and 


Thus Perroteum Re- 
FINER’s 1958 Petrochemical Develop- 


polymer field 


ments issue devotes much space to 


this phase of the petrochemical indus- 
try 

Turning first to the diolefin—but: 
diene—let’s look at just what the 
holds. On 


answers to questions such as 


ture page 166 you ll 


Is buta- 
only for rubber 


diene destined 


plastics? What's the 


ana 
outlook ior non- 
rubber 

We 


without dis« 


uses 


couldn’t mention butadiene 


issing its newest applica- 


tion—cis-polybutadiene. Starting on 


page 187 you will find the history of 
cts-polybutadiene as well as current ac- 
tivity in the field. Actually cts-poly- 
butadiene is being made in pilot plant 
tests 


Particularly 


lots and current indicate good 


applications suitable for 


large truck tires, recent tests show it 
to be superior to natural rubber. All 
this has been brought about by recent 
developments in solution polymeriza- 
tion using sterospecific catalysts 

Still 
ability to duplicate nature is the de- 


T his 


iS al- 


another example of man’s 


velopment of cis-polyisoprene 
elastomer, made from isoprene, 
most an exact duplicate of natural 


rubber. You'll find on page 208 an 


REFINER 


current de- 


optimist 


veiopments narkable syn- 
ic rubber 


Aromatics although in abundant 


supply still account for about nine 


percent petrochemicals. The fu- 

Steg + 
Unlimited Aromatics 
174 Past and 


consumption patterns as well 


nh page 

esent 

look into the future are covered 

building blocks deserve 
ve tripie bond o 


1ues to attract petro 


juids. The newest n- 
acetvlene process is described 
on page 180. The heart of all acety- 
lene processes is the burner. Here is 
lete description of the burner 


the SBA-Kellogg pri 


artici¢ 


cess 
even 
economl 

COSTS 


is process should bring 


Acetviene isn't 
pound to handle. Processes themselves 


as well as piping, vessels, compressors 
] ] : + 
and related equipment presen 


unique 


avoilaing 


problems. “ ign Tips” for 


nany ol hazards of acety- 


iene processing given mn age 


204. Knowledge 


teria is essential 


these design cri- 


to the future of acety- 
iene petroc he mic als 
Aromatics play an important role 
in petrochemical-derived synthetic 
fibers. Uppermost of these are the 
xylenes. Separation of xylenes ‘for 
. reading for 


profit, page 195, is must 


all refiners and petrochemical plant 


165 





operators. Problems in xylene separa- | 
tion and purification methods have | 
been throughly investigated. So we | 
have a scheme, combining the best | 
methods of fractionation, crystalliza- | 
tion and extraction. Now that you’ve 
got xylenes, why not separate them 


for profit? 


While expansion in U. S. petro- 
chemical capacity may have slowed 
somewhat, European petrochemical 
activity has greatly accelerated. Petro- 
chemicals in Europe (page 171) 


rate recently seen in the U. S. In this 
development issue we have presented 
best 


production along with expansion 


the available data on current 
trends. If petrochemical exports have 
been your bread and butter, this is 


must reading. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
show evidence of growing at the rapid 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Petrochemicals owe their growth 
more than anything else to research. ! 
Percentage of company profits plowed 
back into research are outstanding | 
even for this fantastic industry. Upon |! 
the research director rests this tremen- | 
dous responsibility of selecting “Which | 
Project Gets the Research Money?” ! 
On page 201 is reported how one | 
large petrochemical producer keeps | 
his research projects in balance and | 
selects those most likely to succeed. | 

Aliphatic hydrocarbons have the | 
greatest potential in petrochemicals. | 
Most outstanding of these is ethylene. 
In fact, ‘‘Ethylene—Petrochemical | 
Genie,” page 214, tells the story of | 
how this small molecule has grown | 
into one of the most dynamic of all ! 
petrochemical starting materials. Here | 
you will find the complete story on |! 
ethylene — its production, derivatives | 
and future. 


Virtually all (more than 80 per- 
cent) organic chemicals are derived 


from petroleum and natural gas. This 


| 
| 
| 
| 
| 
| 
| 
industry is important in the economic |! 
well being of our country. PR’s De- | 
velopments issue brings you up-to- | 
date on the highlights of 1958. The | 
brightest future of all appears just | 
around the corner. Let’s make it even 
better with full utilization of petro- | 


chemicals. 


Thomas C. Ponder | 
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What Next for Butadiene 


The future of butadiene can only be predicted by 
studying carefully the reasons for its present 


oversupply 


C. A. Stokes, L. J. Scofield and W. C. Franklin 


Texas Butadiene and Chemical Corporation 


Houston 


BUTADIENE IS the chemical that 
many market analysts thought would 
grow rapidly in use as soon as it be- 
came available in quantity and at a 
stable price from private industry 
sources. A highly reactive material, 
both as a chemical intermediate and 
as a monomer, its growth was ex- 
pected to be particularly brisk. But 
today, butadiene, with its stable price 
and unlimited supply, with respect to 
any foreseeable markets, has virtually 
the same end-product distribution as 
it had three years ago when its man- 
ufacture was turned over to private 
industry, Perhaps we can gain insight 
into the explanation of this seeming 
paradox by taking a realistic look at 
the past, present, and probable future 
of butadiene. 

Butadiene was first made available 
in the U. S. in commercial quantities 
as early as 1939. By 1941, several 
manufacturers had entered the field. 
But butadiene’s real growth did not 
begin until after Pearl Harbor, when 
the war effort demanded the material 
for GR-S production. In 1945, 623,- 
000 tons of butadiene was produced, 
63 percent petroleum derived and 37 
percent from alcohol. 

By 1955, when existing butadiene 
facilities were turned over to private 
hands, alcohol-derived butadiene was 
falling by the economic wayside, leav- 
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ing a somewhat expanded capacity of 
621,000 tons per year of butadiene 
from petroleum. Having in mind rosy 
predictions of zooming synthetic rub- 
ber demand and high hopes for the 
development of other butadiene uses, 
domestic producers expanded capac- 
ity to about 1,190,000 tons by the 
middle of 1958. As it turns out, the 
industry is expected to operate at only 
60 percent of capacity during 1958 
There have been several reviews of 
the prospects for SBR, by far the larg- 
est outlet for butadiene. Rubensall, 
in this journal, has given a compre- 
hensive picture of what might be ex- 
pected. More recently a series of re- 
views** were given at a Commercial 
Chemica! Development Association 
meeting. These papers covered not 
only the domestic situation but the 
foreign synthetic rubber demand 
well. In 1957, the consumption of 
butadiene for SBR was about 665,000 
short tons. For 1958 the probable fig- 
ure for butadiene consumption in 
SBR is 630,000 tons. The above fig- 
ures include rubber exports and buta- 
diene exports to Canada and Europe 
Obviously, there is plenty of slack 
in butadiene capacity that could have 
been taken up by non-SBR uses. Cer- 
tainly there are some such uses. But, 
as we will see, with few exceptions, 
the quantities of butadiene they con- 


as 
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—Can Postwar Growth Be Resumed? 


sume now or can be reasonably ex- 
pected to consume within the next 
five years are somewhat disappointing 
to butadiene producers. Let’s examine 


a few. 


Adiponitrile. Only one plant out of 
five is presently using butadiene as a 
Starting point for this nylon inter- 
mediate. Running at capacity, it is 
believed that this plant could con- 
sume about 25,000 tons per year of 
butadiene before a recent expansion 
which might raise it to 36,000. There 
are other processes for producing adi- 
ponitrile that use cyclohexane, fur- 
fural or benzene. In light of recent 
price reductions these raw materials 
are competitive with the butadiene 
based process in existing plants and 
figure to share in the projected 
growth of nylon. For new plants, the 
butadiene route offers a capital cost 
advantage and, at the present 14.5¢ 
lb. delivered price, the butadiene 
route suffers only a slight raw mate- 
rial cost disadvantage. By 1963, per- 
haps as much as 40,000 tons per year 
of butadiene could be consumed in 
the production of nylon, assuming 
that one nylon plant expansion will 
go the butadiene route. 


N-Type Rubbers. Today N-type rub- 
bers consume approximately 20,000 
short tons per year of butadiene. By 
1963, this is expected to increase to 
about 30,000 tons per year. 


High Styrene Resins and Latices. 
Consumption of butadiene in high- 
styrene resins and latices is now about 
20,000 short tons and is expected to 
reach about 24,000 tons by 1963. 


Terpolymer Resins. Terpolymer 
resins are mainly butadiene-styrene- 
acrylonitrile co-polymers and are cur- 
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rently consuming butadiene at the 
rate of approximately 3,500 tons per 
year.’ This projected rate of growth 
would require butadiene at the rate 


of about 4,500 tons per year by 1963 


High Impact Polystyrene. 
diene is the principal agent contribut- 
ing toughness to the so-called high 
impact polystyrene resins. This outlet 
is thought 


suta- 


about 
3,000 tons per year and is expected 
1963. 


The butadiene used in high styrene 


to be consuming 


to grow to about 6.500 tons bv 


resins is often added in the form of 


whit h has been ac- 
under that 


Similarly, butadiene is added 


S-type rubber 


counted for category 
above 
rubber to an unde- 


in the form of 


termined extent in the case of ter- 


polymers and high impact polysty- 


rene which are discussed below 


Isosebacic Acid. One isosebacic acid 
plant is now on-stream producing a 
mixture of twelve carbon dibasic acid 
It can con- 


sume up to 5,000 tons per year of 


derivatives of butadiene 


butadiene. Perhaps it is safe to as- 


ime that markets for the dibasx 
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Here’s the non-SBR use pattern for butadiene, 1958-1963. 
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acids will be developed by 1963 that 
5,000 tons per year of butadiene will 
be used. 


Plastics. As a monomer, butadiene is 
used in general for elastomers and 
enters plastics only in minor amounts 
to confer toughness and impact 
strength, for example in high impact 
polystyrene. Usually butadiene copoly- 
mers with styrene or acrylonitrile are 
used rather than butadiene itself. 
Straight polybutadiene is not a plastic 
material even when of very high mo- 
lecular weight isotactic structure. 


Others. The miscellaneous group of 
butadiene derivatives includes liquid 
polybutadienes, tetrahydro and hexa- 
hydro phthalic anhydride, maleic, 
anhydride, n-butyl benzene, vinyl cy- 
clohexene (butadiene dimer) tetra- 
hydrobenzaldehyde, cotrimer (with 
furfural), butadiene monoxide and 
erythritol. Today all of these mate- 
rials combined probably consume less 
than 1,500 tons per year of buta- 
diene, and there appears to be no 
technological break-through foresee- 
able in the immediate future which 
will boost this figure appreciably 
higher by 1963. 

The question comes to mind: Why 
haven’t non-rubber uses for butadiene 
developed more rapidly? Before at- 
tempting to answer, let’s look at some 
of the considerations that make this 
question difficult. 

Butadiene’s two double bonds make 
it a highly reactive material with a 
wide variety of theoretically interest- 
ing derivatives. It has few, if any 
drawbacks from a strictly chemical 
standpoint. Certainly supply is more 
than adequate to meet synthetic rub- 
ber needs, and it is inconceivable that 
butadiene’s capacity could not be ex- 
panded quickly enough to satisfy any 
market. This is insured by the consid- 
erable technical and financial strength 
of the many producers of butadiene. 
There is no scarcity of butylenes and 
butane, the raw materials for buta- 
diene. 

With supply in balance or ahead of 
demand, it follows that the price of 
butadiene will not advance appreci- 
ably if at all. Conversely, it appears 
that rising raw material and manu- 
facturing costs, fuel and labor in par- 
ticular, would work against a price 
cut. So, we may add stability of price 
to butadiene’s other virtues. 
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Butadiene can be shipped by rail, 
truck, barge or tanker. Obviously, 
butadiene is a much more “portable” 
raw material than either of two faster 
growing petrochemicals, ethylene and 
acetylene, neither of which is as read- 
ily shipped long distances. In addi- 
tion, butadiene may be safely and eco- 
nomically stored at the consumer’s 
plant, an advantage lacking in the 
case of both ethylene and acetylene. 

With so many points in butadiene’s 
favor, we find that the answer to the 
question we have posed probably re- 
solves itself into two parts. 

First, overzealous publicity concern- 
ing the future uses of butadiene bal- 
looned their importance out of all 
proportion to the real market possi- 
bilities. Articles in the trade journals 
have tended to dwell on the qualita- 
tive aspects of butadiene derivatives 
with almost complete disregard for 
quantitative considerations and the 
time factor. These articles often mini- 
mized the fact that in many cases 
there were other more economical 
routes to the butadiene derivatives 
mentioned. In other cases, the deriv- 
atives had only the slightest possibility 
of consuming appreciable quantities 
of butadiene. Usually it has been im- 
plied that the butadiene boom was 
just around the corner, As has hap- 
pened in the case of movie stars and 
prize fighters, butadiene is a disap- 
pointment to some extent only be- 
cause it has failed to live up to ad- 
vance publicity. 

Almost surely the second and most 
concrete part of the answer to our 
question is this: There simply has not 
yet been sufficient time for new large 
volume chemical derivatives of buta- 
diene to be developed. Time is needed 
because there are two basic and rather 
obvious difficulties in the way of new 
chemical uses for butadiene: the price 
of butadiene and the apparent lack of 
knowledge on how to synthesize and 
market in significant volume end-use 
chemicals from butadiene that will 
support a price in the range of 25 to 
50 cents per pound or even higher. 

Because butadiene is priced at 
14.5¢/lb. delivered compared to puri- 
fied ethylene and propylene at about 
5¢/lb., pure isomeric butylenes at 
about 6¢-7¢/lb. and pure acetylene 
at 12-14 cents, there is usually little, 
if any, incentive to use butadiene as 
an alternate raw material for synthesis 
of any chemical or chemical inter- 
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mediate that can be made at reason- 
able yields from the C,, C;, and C, 
mono olefins or acetylene. When the 
C., C;, and C, olefins are used in a 
less pure and diluted form (including 
isomer mixtures in the case of C,’s 
they are valued as raw materials at 
even lower prices than indicated 
above for the pure, concentrated 
materials—down to as low as about 
3¢/lb. for C, and C,, and 3¢-4¢/Ib 
for C,’s. For these reasons the cheaper 
olefins already have become the raw 
material backbone of the petrochem- 
ical industry which is rapidly coming 
to mean the bulk of the organic chem- 
ical industry as well. Hence it is not 
surprising that large volume uses of 
butadiene as a raw material for other 
chemicals are rare. 

Butadiene could compete on a 
fairly even basis with acetylene if each 
could be used for a given synthesis at 
similar yields. The advantages of 
being able to transport butadiene 
cheaply and to store it safely with 
reasonable economy at the consumer’s 
plant should offset any small price dis- 
advantage compared to acetylene 

The acetylene parallel is interesting 
enough to warrant further compari- 
sons. Acetylene has been available at 
a reasonable price compared to other 
basic petrochemical raw materials 
since at least 1920 
wide use of acetylene in welding and 


Secause of the 


cutting, gaseous at etylene was gener- 
ated on a large scale in many impor- 
tant industrial areas. Calcium car- 
bide was made at several points and 
shipped literally all over the country 
by rail, truck, boat and barge 

By 1939 there were eight major 
which consumed 
acetylene at a rate of one million 
pounds a year or more, yet by 1942 
the total acetylene used for chemicals 


chemicals each of 


was only 100 million pounds, and 16 
years later the total usage had grown 
only to about 500 million pounds 
Four of these chemicals, representing 
about 80 percent of acetylene con- 
sumption for chemicals are monomers 
used exclusively to make polymers 
The balance, or about 20 percent of 
production, is distributed among seven 
or more different products which are 
used as such or as intermediates for 
further synthesis. Two major chem- 


ical uses of acetylene—to make acetal- 


dehyde and acetic acid—have prac- 


tically disappeared due to competition 
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from the hydrocarbon oxidation route. 
Thus today the polymer end-use dom- 
inates the acetylene picture but there 
are also a few—but a very few—-sig- 
nificant chemical uses after all these 
years. Now we find acetylene chem- 
ical research directed toward high 
value chemicals on which much 
market development expense must be 
lavished to find specific end uses im- 
portant in dollar volume. At least two 
large chemical companies are engaged 
in this research. One is a basic pro- 
ducer of acetylene and the other is 
not. 

There are occasional exceptions to 
the use of the C,, C,; and C, olefins 
and acetylene to make important 
petrochemicals. Adiponitrile, used to 
make nylon, can be made from cyclo- 
hexane or butadiene to name but two 
routes. Cyclohexane is either made 
from benzene or recovered from crude 
oil by super fractionation steps. Be- 
cause of the relatively high cost of 
cyclohexane as contrasted to C, —C, 
olefins and also because of the eco- 
nomic factors of yield, conversion cost 
and capital cost, butadiene is com- 
petitive with cyclohexane as a raw 
material for adiponitrile. But before 
this market for butadiene could exist, 
the market for nylon, an 
chemical had to be developed. In other 


end-use 


words, the end-use application came 
first and the raw material which won 
out in the first commercial plants was 
cyclohexane. 

We can assume that butadiene has 
been pretty thoroughly looked at as an 
alternate material for existing 
end-use chemicals or their intermedi- 


raw 


ates. Evidently butadiene has been 


found wanting except in the case of 
To be 
sure, improvements in syntheses could 
change the picture even now if such 


its use to make adiponitrile 


forthcoming. For 
example, discovery of a method for 
the direct cyanation of butadiene at 
good yields could shift the advantage 
well over on the butadiene side for 
the adiponitrile use—at least for new 
capacity 


break-throughs are 


While the butadiene price may not 
remain exactly where it is today, it 
is not apt to shift up or down by a 
large enough percentage to make a 
critical difference in the use of buta- 
chemical raw material. 
Butadiene has to make the grade at 
its present price level although some 
producer of butadiene might be will- 
ing to transfer butadiene to a captive 
use at slightly below market price. 


diene as a 
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While this type of accounting is used 
to some extent, the discount allowed 
seldom reflects more than the esti- 
mated actual cash saving involved. 
Often such deals are made on an 
across-the-fence basis with a long 
term contract. As yet no across-the- 
fence arrangements are known to ex- 
ist between butadiene producers and 
chemical companies. 

What then must be done before 
butadiene can have more uses as a 
chemical raw material? The answer 
is fairly obvious, We have to de- 
velop from butadiene end-use chem- 
icals that are at least new-to-com- 
merce if not new-to-the-world. Then 
we have to develop significant mar- 
kets for these chemicals. These chem- 
icals may compete with existing end- 
use chemicals for existing uses or they 
may be for entirely new uses that 
open up as a result of the new chem- 
ical. Admittedly, the latter possibil- 
ity is less likely, takes more time and 
will usually involve a greater research 
and market development cost. 

It is to be expected that the most 
promising routes to chemicals from 
butadiene will involve either the 
Diels-Alder reaction or 
with chlorine 


substitution 
The former reaction 
often shows almost quantitative yields 
with no side products. It has endless 
ramifications 
many types of molecules that will add 
to butadiene in Diels-Alder fashion 
Chloride substitution involves a ver 
cheap reagent and yields can be fairly 
good, e.g. the use of this route to adi- 
ponitrile from butadiene 

Development of such new chem- 
icals and introducing them to the 
market can take five to seven years if 
previous experience is anv guide. How- 
ever, some such chemicals may have 
already gone part way through the 
cycle under conditions of complete 
secrecy. Others may have been an- 
nounced already as apparent curiosi- 
ties that will later turn out to be suc- 
cessful chemicals of commerce 

As examples of new butadiene based 
chemicals that have already been an- 
nounced can be cited the expoxidized 
derivatives of the tetra hydrophthalic 
acid esters described recently by Food 
Machinery & Chemical Corp.** and 
Union Carbide.‘ The acid is made by 
Diels-Alder condensation of butadiene 
with maleic anhydride. At the same 
time Carbide announced 6-methyl-3- 
cyclohexenecarboxaldehyde,> made 
from crotonaldehyde and butadiene. 
As yet no large uses exist for these 


because there are so 


’ 
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materials but apparently the research 
and pilot plant stages have been 
passed at least. The National Aniline 
Division of Allied Chemical is adver- 
tising* hexa hydrophthalic anhydride, 
made by hydrogenation of tetrahydro- 
phthalic anhydride as a curing agent 
for epoxy resins. 

It is quite reasonable to assume that 
no great emphasis was placed on the 
development of new, high end-use 
value chemicals from butadiene until 
after 1955 when the Government rub- 
ber and butadiene plant disposal pro- 
gram was completed. Prior to this 
time no large butadiene facility was 
owned by a major chemical company 
although one fairly butadiene 
unit had been owned and operated 
for many years by Standard Oil of 
New Jersey, an integrated oil com- 
pany with a long standing interest in 
petrochemicals. And Carbide appar- 
ently had had a modest amount of 
private butadiene production for 
many years. Phillips and Shel] Chem- 
ical, likewise, have had an interest in 


large 


butadiene for many years and some 
Now 
a major plant acquired in the dis- 
posal program. Dow has been active 
in butadiene 


private production each owns 


synthesis and applica- 
tions for many years for their own 
end-use products although Dow has 
significant marketer of 
In fact, Dow made some 


not been a 
butadiene. 
of the early samples of butadiene sup- 
plied to the World War II rubber 
program. 

Recently Dow Chemical has re- 
entered butadiene production and 
sales. In addition, Dow has been re- 
sponsible for a significant process de- 
velopment—their type catalyst for 
butene dehydrogenation 
entry should strengthen the research 
effort on finding new uses for buta- 
diene. 

It is significant to note that 
ard of Jersey (Enjay 
Phillips have been responsible for 
most, if not all, of the initial an- 
nouncements for new products from 
butadiene in the last few years. These 
products include Enjay’s liquid poly- 
butadiene drying oil and its copoly- 
mer resin with styrene. Phillips has 
offered a liquid polybutadiene drying 
oil, hydrogenated polybutadiene and 
cis-polybutadiene rubber. Carbide’s 
products of the Diels-Alder reaction 
have been noted above and more re- 
cently Carbide’ has announced a 
diepoxy ester for epoxy resins which 
is evidently based on butadiene and 


Dow’s re- 


Stand- 
Car bide and 
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methyl acrolein. An Enjay and a 
Phillips author have published the 
most comprehensive papers ** to date 
on new uses for butadiene. 


It is to be expected that the major 
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integrated synthetic rubber producers 
will be in the forefront on any buta- 
diene polymers or copolymers when 
such materials are finally produced 
in truly commercial volume. 

With the completion of the rubber 
disposal program, we find two more 
butadiene plants ending up in the 
hands of integrated oil companies 
with strong petrochemical interests: 
Shell Chemical and Standard Oil of 
California (Oronite). Shell has an- 
nounced’® the availability of research 
quantities of 3-sulfolene, sulfolane, 
allyl-3-sulfolanyl ether and 4-chloro- 
} sulfolanol. Uses are yet to be found 
for these butadiene derivatives. In ad- 
dition, two plants have gone to inte- 
grated oil company-rubber company 
combinations: Texas-U. S. and Good- 
rich-Gulf. Neither oil company has 
been historically strong in chemicals 
but both are shifting in this direction. 
On the other hand, both B. F. Good- 
rich Chemical Company and U. S. 
Rubber (Naugatuck Chemicals Divi- 
sion) are producers of high value end- 
use chemicals such as might be made 
from butadiene after sufficient re- 
search. The Petro-Tex butadiene plant 
is one of the largest and most diversi- 
fied plants having both butane and 
butene dehydro units. One parent, 
Food Machinery and Chemical, is 
quite strong in chemicals and the 
other, Tennessee Gas 
Corporation, is strong 
rials. 

Of the 
Firestone, Copolymer Corporation 


Transmission 
in raw mate- 


remaining plants, three 


and Odessa Butadiene) are more or 
less captive to rubber company par- 
ents not yet involved to any great ex- 
tent in industrial organic chemicals. 
One plant, Texas Butadiene, is a 
new, independent butadiene opera- 
tion with neither rubber nor chemical 
company parents. The one Canadian 
plant (Polymer) represents only a 
rubber and polymer interest at the 
moment. 

The net result of the new owner- 
ship pattern should be this: If buta- 
diene does not succeed in new 
chemical uses, it won’t be because the 
producers as a whole are lacking in 
research and market development 
strength in either the chemical field 
or in the field of rubber, plastics and 
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polymers in general. Furthermore, 
the large diversified chemical com- 
panies must surely have recognized by 
this time that butadiene has now taken 
its place among the basic olefin raw 
materials as one more petrochemical 
in perpetually ample supply. As with 
the othe: petrochemical raw 
materials, the producers have backed 
butadiene to the extent of building 
plants that will operate for a number 
of years at 60 to 80 percent of capac- 


basic 


ity. Thus, no research group need 
shy away from butadiene as a raw 
material for synthesis just because it 
is not a company produced product 
or for fear of non-availability or non- 
predictable price futures. 

The next five to ten years should 
tell much of the story on new chem- 
ical outlets for butadiene. An appre- 
ciable development in the polymer 
field—cis-polybutadiene rubber 
should be commercialized within about 
two to three years and surely within 
five, There will be some growth in 
existing uses, The gradual increase 
in plant operating rates will probably 
increase plant economy enough to off- 
set increases in material, labor 
and fuel costs for some years so that, 
relatively speaking, butadiene will be 
supplied on a stable price basis. There 
is no reason for butadiene consumers 
to worry about butadiene supply. All 
of these factors coupled with the ob- 
vious technical, financial and market- 
ing strength of the butadiene industry 


raw 


suggest that butadiene plant invest- 
ments will turn out well in the long 
run for those who have made them 
It is almost equally evident that the 
probability of new producing factors 
entering the butadiene business in the 
next five years is nil, excluding onl, 
by-product production. 
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Watch Petrochemicals Grow in Europe 


Here are vital data on the rapidly expanding petro- 


chemical industry in Western Europe 


Raphael Katzen 
Consulting Chemical Engineer 
Cincinnati 


RECENT FORMATION of the 
European Marketing Area calls for an 
examination of petrochemicals pro- 
duction and markets to determine 
whether the Western European coun- 
tries concerned will affect U. S. ex- 
ports of petrochemicals, both into 
these countries and into other areas 
The key petrochemical producing 
countries of Western Europe are 
France, Italy, West Germany and the 
United Kingdom. Belgium, Denmark 
and the Netherlands are also petro- 
chemical producers in this area, but 
have relatively minor production at 
present. 

Other producers of petrochemicals 
going into world markets should be 
considered, but in general their out- 
put does not immediately affect U. S. 
export markets. Canada is expanding 
its petrochemical production, but will 
consume the greatest part of the mod- 
erate output for some time to come. 
Japan, also increasing its petrochemi- 
cal capacity rapidly, is in a similar 
position. The great unknown, of 
course, is the Union of Soviet Social- 
ist Republics, whose petrochemical 
production is not accurately known, 
but appears to be insufficient for do- 
mestic needs. To date, the U.S.S.R. 
1958 
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has not been a major exporter in the 
world market, but this will undoubt- 
edly change in the future as home 
markets are satisfied. 

The major areas of Asia, Africa, 
South and Central America are es- 
sentially petrochemical importers, 
aside from the exceptions noted 
above. The total use of petrochemicals 
in these areas is at present only a frac- 
tion of the consumption in the U. S., 
Western Europe and the U.S.S.R 
These are the areas, 
which population most 
rapid and future major growth may 
be anticipated in 
markets 


however, in 
increase is 


consumer goods 


RAW MATERIALS FOR CHEMICAL 
PRODUCTION 

The major growth of the chemical 
industry in the U.S.A. coincided with 
petroleum refinery and natural gas 
pipe line development during the 
great period of expansion in 1937 to 
1957; the fortuitous availability of re- 
finery gases, liquids, and natural gas 
aiding this chemical industry develop- 
ment. The considerably earlier devel- 
opment of chemical industry in West- 
ern Europe was based primarily on 
coal and coke as the raw material and 
source of carbon (1900-1950). At the 
time of major development of chemi- 
cal production in that area, natural 
gas supplies were negligible and _ re- 
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hnery operations 
rather limited. 
The post-World War II develop- 
ment of chemical industry in Western 
Europe has followed an entirely dif- 
ferent trend. The increased cost of 
coal, combined with shortages in some 
areas due to the difficulty of keeping 
labor at the mines, led chemical pro- 
ducers to look for other sources of raw 


by-produc ts were 


material. The relatively rapid increase 
in petroleum refining capacity during 
the past decade in Western Europe, 
based primarily on Arabian and Vene- 
zuelan oil, led to the availability of 
major amounts of refinery by-prod- 
ucts, At the same time, discovery of 
larger reserves of natural gas in the 
Po Valley of Italy, and the entirely 
new discovery of a major source of 
gas in the Lacq field in France, made 
available this simple and clean raw 
material for Western European chem- 
ical production. It is estimated that 
300 million pounds per year of nat- 
ural gas and 1,800 million pounds pe 
year of liquid hydrocarbons are used 
in petrochemical production in West 
ern Europe. 

Rather novel ideas for importation 
of low cost hydrocarbons are also be- 
ing investigated, including the lique- 
faction of natural gas in areas where 
such gas is now being wasted, such as 
Saudi Arabia and Venezuela. The 
liquefied natural gas would be trans- 
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ported by special tanker or barge to 
the major consuming areas. Specific 
plans are now under way for such 
importation into Great Britain. It is 
obvious that the liquefied natural gas 
would be an excellent carrier for the 
lighter hydrocarbon fractions most 
valuable as petrochemical raw ma- 
terials, 


GROWTH 

U. S. growth in petrochemical pro- 
duction has followed a very rapid 
rising curve of the order of 10 to 15 
percent per year until recently. Pre- 
dictions for the next few years indi- 
cate a reduction in the rate of growth 
to about 5 to 6 percent. The projected 
rate of growth of Western European 
petrochemical production is increas- 
ing, currently running at 10 to 15 
percent per year. This rate should be 
maintained for several years to come, 
as long as the supply of relatively 
cheap crude oil is not interrupted. 


VALUE OF PETROCHEMICAL 
PRODUCTION 


The current value of U. S. petro- 


chemical production is of the order of 
$5 billion per year. This is approxi- 
mately one quarter of total chemical 
product values. On the other hand 
the major Western European coun- 
tries probably have a petrochemical 
output valued at about $750 million 
per year. This is estimated from a 
current plant investment of the same 
amount, assuming approximately $1.00 
per year sales for every $1.00 invest- 
ment. This petrochemical output is 
considerably less than 10 percent of 
total chemical product values in West- 
ern Europe. The U. S. output of 
petrochemicals is expected to grow 
only moderately as a percentage of 
total chemical production. On the 
other hand the growth of Western 
European petrochemical production 
should constitute a rapidly rising per- 
centage of total chemical output. 


MAJOR PETROCHEMICAL 
PRODUCTS 
the U. S., major Western 


European countries have been pro- 


As in 


ducing for some time from coal or 


coke major organic and inorganic 





chemicals which could also be made 
from petrochemical raw materials. In 
general the Western European data 
available on production of such chem- 
icals does not clearly indicate the pro- 
portion made from petrochemical! 
sources. Where such information is 
known it will be indicated, but in 
general it can safely be assumed that 
except for the ethylene derived petro- 
chemicals, production of the key or- 
ganic chemicals is essentially from 
coal. All figures given in Table 1 are 
in millions of pounds per year of 
either plant capacity or actual output, 
whichever is the greater. This is done 
because new plants are starting up in 
Western Europe during the current 
year and the actual output is not yet 
known. The capacity figures at least 
indicate the potential of the plants as 
they reach full production. Figures for 
the U, S. are based on actual output 
for 1957. 


COMPARISON OF PRODUCTION 
OF KEY PETROCHEMICALS 
The much greater volume of petro- 


chemical production in the U. S. as 


TABLE 1—Petrochemical Capacity or Production Western Europe and U.S.A. 


(Millions of Pounds Per Year) 











West United 
France Italy Germany Kingdom Others U.S.A. 
ay eg Intermediates 
iphatic 
NI i:45:4.4': 4: 010 ty odrdrindl baie em dia bie 9 72 200 220 550 nil 4000 
Gs cian dbaeseeeere Mile teen ee ase 36 N.A. 17 260 nil 1700 
PN ida 5 650 Ra katame aes adele tdies seine N.A. N.A. 500-20%* N.A. N.A. 600 
‘ NS in > 4 is noha bake Maekawa e © Oe 24 45 N.A. 110 nil 1500 
romatic 
GE SE ey a Se 0 2 or ere N.A. 30 N.A. 100 nil 1225 
SS aR ee RS. a N.A. 50 1200** N.A. 130 2700 
ee cca aS ae one dealin cae N.A. 11 65 N.A. 4 1400 
SAN ind ocd dps bded oe meeeaee baaala 16 11 65 N.A. 0.7 1100 
Hydrocarbon Polymers ; 
ne OR EY oe Ceeenreres Penne | = _ 2 = ~ = 
EE xncc ect ahkdsockaesinsetineuakee ni 
EY SUNS. 5. oo cecascdcscccoseeee 44 77 122 140 nil 2000 
EES aR eee peer ena-aneny were eaee 73-80%*** | 22-75%*** 30 N.A. N.A. 600 
inh eee oi oe vie admin Swledibe bute Oe 1000-40% * 1100 2000 750-15%* 550 6700 
ERD SS exe cocks vo cadh neces seer N.A. 180 N.A. N.A. N.A. 1000 
Aliphatic Chemicals 
+ li | SERRE PCRs sesreye re = = a 4 ey aa 
ES tian sib.bbe4 6.0.00h-nsedantowce wn A. A. 
I anos cdaakkhbec ss tuv en eeees Cel N.A. N.A. N.A. 200 24 1300 
EE aS yee See ene E> N.A. 7 N.A. 80 N.A, 1100 
RRS a ape eR ge nr N.A. 35 180 N.A. N.A. 600 
I ins a:5.6 6 boo oo cane as has.e<ne eel 52 10 N.A. N.A. N.A. 630 
SEE eae ee ee 40 nil 75 120 20 1150 
hai tee ae om en cub nik dn teke 80 110 192 125 N.A. 800 
* Percent Petrochemical Production. 
** All Coal Production. 
*** Percent Synthetic Production. 
NOTE: N.A.—Not Available. 
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compared with Western European 
countries is apparent for examination 
of the figures in Table 1. However 
certain Western European production 
items are rapidly changing. For ex- 
ample, United Kingdom output of 
ethylene has been increased very 
rapidly during the past few years and 
further substantial increases are in the 
works. Not only are refinery waste 
gases used, but some installations frac- 
tionate and crack crv:'e oil to yield 
substantial volumes of ethylene and 
other unsaturated hydrocarbons to 
serve as raw material in petrochemical 
production processes. Propylene is be- 
ing increased in output, as well as 
ethylene. Italy is probably foremost in 
production of the propylene polymers. 

It is also noteworthy that Germany 
is dependent more on acetylene than 
on other materials as a petrochemical 
base. The acetylene is derived pri- 
marily from calcium carbide ; however 
some natural gas in Germany is con- 
verted to acetylene by the well-known 
BASF Process. The heavy production 
of benzene in Germany is also note- 
worthy. This perhaps is half of U. S 
production, but whereas the later is 
about one-third petrochemically de- 
rived, the German output is all de- 
rived from coal. 

Total ammonia production of West- 
ern Europe approaches the output of 
the U. S. West Germany is by far 
the major Western European pro- 
ducer, but substantially all of its out- 
put is coal or coke derived. Some of 
the French, Italian and United King- 
dom output is petrochemically pro- 
duced; however, this proportion is 
small compared to U. S. petrochemi- 
cal-derived ammonia. 

It is interesting to note that a new 
“petrochemical” is added to the list 
as a result of current developments in 
France. Elemental sulfur has been 
produced in the United States and 
Mexico, the world’s number one and 
number two producers, mainly by 
Frasch process mining. A relatively 
small percentage of sulfur production 
is obtained from petrochemical sources 
in these countries by sweetening of 
natural gas or refinery fraction. The 
relatively recent discovery of the Lacq 
gas field in France puts a new light 
on potential sulfur production. The 
gas in this field contains more than 
15 percent hydrogen sulfide. In sweet- 
ening this gas, very large quantities of 





sulfur will be produced. It is estimated 
by French sources that this sulfur pro- 
duction will reach 350 thousand tons 
per year by the end of 1958, and as 
the field is more fully utilized, the 
output may reach 1,200 thousand tons 
per year a few years hence. This will 
make France the number two sulfur 
producer, following only the U. S. 
Thus sulfur will become a 
petrochemical product. 


major 


The Lacq gas field will also ad- 
vance other petrochemical production 
in France. Acetylene, methanol, and 
ammonia production from this major 
gas supply is now being planned, and 
plants should be erected within a rela- 
tively few years. 

Italian production of petrochemi- 
cals based on natural gas is also in- 
creasing rapidly with substantial 
amounts of ammonia and methanol 
now being made from this source. 

The United Kingdom and West 
Germany on the other hand, being 
short of natural gas, will depend pri- 
marily on either refinery waste gases, 
refinery liquid fractions or crude oil 
to yield specific fractions for petro- 
chemical production. With rapidly 
growing demand in home markets, it 
will probably be some time before the 
Western European countries develop 
surpluses for export markets. On the 
other hand much of the Western 
European demand which is now be- 
ing supplied by imports primarily from 
the U.S. will be taken care of by do- 
mestic production, This means that 
U. S. petrochemical producers must 
take a look at surplus output which 
may have to be diverted to other uses, 
or new export markets will have to be 
sought. At the same time, the poten- 
tial competition from Canada, Japan, 
and the U.S.S.R. cannot 
looked. The major supply of petro- 
chemical feed in Canada 
will be seeking further utilization. 
Petrochemical plants already in ex- 
istence there are substantially over 
capacity and the obvious outlets are 
the export markets. Japan, short of 
petrochemical raw materials, has a 
rapidly increasing domestic demand, 
but is always pushing to expand its 
efforts in trade The 
U.S.S.R. is another unknown quantity 
in the competitive picture. There are 
undoubtedly large capacity installa- 


be over- 


materials 


foreign areas. 


tions there for major petrochemicals, 
and new ones are being planned. An 
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indication is the reported capacity of 
2,000 million pounds per year of am- 
monia, The rapidly developing Rus- 
sian economy will undoubtedly re- 
quire the major part of its petrochemi- 
cal production. The U.S.S.R., how- 
ever, is attempting to establish itself 
strongly in world trade channels, and 
will undoubtedly divert some of its 
petrochemical production into other 
countries. Such sales, accompanied by 
special credit provisions, can markedly 
affect U.S. export markets in the near 
future. It behooves petrochemical pro- 
ducers to look carefully at surplus 
capacity, production costs, and means 
of financing sales in foreign areas, to 
meet the growing competition in 
world markets. 
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Look Carefully at BTX Aromatics 


Unlimited supply and stable prices make 
benzene, toluene and xylenes attractive 


chemical building blocks 


Lewis F. Hatch 
PETROLEUM REFINER Staff 


BTX—Benzene, Toluene, Xylenes—may look like a 
Texas brand to some but to the chemical industry it is 
the modern look in chemical raw materials from petro- 
leum. In the past benzene, toluene and xylenes were coal 
tar chemicals, coming from coke ovens, and their supply 
was dependent upon the vagaries of steel production 
Because of this dependency upon steel production, the 
supply was limited and somewhat erratic—not a sound 
foundation on which to build a solid chemical edifice 
Benzene had achieved an appreciable degree of chemical 
application for it was by far the most abundant of the 
three aromatic hydrocarbons in the high boiling products 
from coal tar and thus readily available. 

The supply picture was sharply changed in respect to 
toluene during World War II because of the urgent 
demand for the explosive TNT (trinitrotoluene). The 
petroleum industry met this challenge with aromatiza- 
tion, a process of catalytic cyclization and dehydrogena- 
tion. Since that time petroleum has continued to be the 
principal source of toluene. Catalytic reforming, however, 
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FIGURE 1—The role of petroleum as a source of BTX is 
directly related to the catalytic reforming capacity (thousands 
of barrels per stream day) in the United States.’ 
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was the real breakthrough for this process produces aro- 
matics on a large scale by dehvdrogenating naphthenes 


CH; CH 
CH: CH HC CH 
l — + 3H, 
CH: CH HC CH 
vr Ps 
CH: CH 


Cyclohexane Benzene 


Another important reaction in this process is dehydro- 


cyclization of paraffins 


CH 
HC CH 
CH;CH.CH.CH-CH.CH, — + 4H 
HC CH 
rg 
n-Hexane CH 


Ihe role of petroleum as a source of BTX is directly 
related to the growth of catalytic reforming (Figure 1 
which now represents 19 percent of the total running 
capacity. The proportion of these hydrocarbons now 
coming from petroleum is given in Figure 2. 

Benzene is still more dependent upon coke ovens than 
petroleum and for several reasons. It is the principal 
product (80 percent) in coal tar while the benzene 
content of the petroleum product mixture normally runs 
below 20 percent. The total amount of benzene from 
petroleum is increasing steadily (Figure 3) although the 
ratio remains nearly constant. The future of benzene lies 
with petroleum for the supply from coke ovens will level 
off at about 1.5 billion pounds in 1965 while the demand 
is estimated at 3.7 billion pounds. The quantity of ben- 
zene available from coke ovens, is, of course, directly 
related to steel production and technology, with improve- 
ments directed toward lowering the coke requirements. 

The potential of petroleum as a source of BTX is 
tremendous. It has been estimated that currently only 
11 percent of the available benzene, 6 percent of the 
toluene and 4 percent of the xylenes are recovered for 
chemical use. The chemical industry is in competition 
with the octane requirement of motor fuel for these aro- 
matic hydrocarbons. In the past petroleum aromatics 
had a distinct advantage over coke oven aromatics be- 
cause of their greater purity. This may not be so pro- 
nounced in the future because of better purification 
procedures being adopted by the coke oven producers 
A typical process now uses hydrogen treatment to remove 
sulfur compounds, Udex extraction and fractionation. 

Just as a man is known by the company he keeps, an 
aromatic hydrocarbon is known by the derivatives it 
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FIGURE 2—This much of the BTX’s are produced from petroleum. Notice the dominance of petroleum in toulene and xylene. 


makes. Both are good criteria upon which to base predic- 
tions of future trends 


Benzene 
The immediate future of a compound may be pre- 
dicted by its current uses; its ultimate potential is not 
so easy to assay. High purity benzene has been available 
in quantity for a longer period of time than any other 
hydrocarbon. As a consequence of this, benzene has been 


other 


hydrocarbon. The fact that it undergoes a wide variety 


exploited more extensively than any aromatic 
of reactions under mild conditions and the products are 
intermediates for useful compounds is also important 

The principal derivatives of benzene are indicated in 
Figure 4, this end-use pattern has changed little in the 
past few years. The pattern represents well established 
compounds and uses. Their growth rate has been uniform 
and predictable—a growth not much different from the 
general economic growth. Figure 5 contains data on the 
production of some of the most important benzene 
derivatives 

Styrene. Ethylbenzene is the most important deriva- 
tive of benzene from the standpoint of quantity of 
benzene used. It is produced by ethylene alkylation 


C,H, + CH,=CH, > C,H,CH,CH 


The only industrial use of ethylbenzene is to dehydro- 
genate it to styrene 


C,H,CH,CH, — C,H.CH=CH, + H 


In this role benzene is faced with competition from 
ethylbenzene separated from the same aromatic catalytic 
reforming streams which yield BTX. Increasing demand 
for the xylenes will make an appreciable quantity of 
byproduct ethylbenzene available. At present only a 
relatively small amount of ethylbenzene comes from this 
source but its potential is high. 

Styrene has two major outlets—synthetic rubber (37 
percent) and polystyrene molding materials (41 percent). 
These are reasonably stabilized uses with predictable 
growth characteristics unless butyl rubber, isotactic poly- 
isoprene or isotactic polybutadiene tires become an item 
of standard equipment on automobiles. Molded resins 
are receiving competition from urethane foams and by 
polyethylene in houseware and toys. A third large market 
for polystyrene may be opening up with the recent 
introduction of clear packaging film. The total styrene 
polymer production for 1960 is estimated at 845 million 
pounds. 


Phenol. Phenol is one of the oldest derivatives of 
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benzene and its second largest consumer. It is also pro- 
duced from benzene by more different processes than 
any other derivative. A partial breakdown of pheno 
production by source is given in Table 1 and Figure 6 
contains an outline of the four processes used in its 
synthesis. The cumene process is the newest and the 
only one with an expanding production. Nearly the entire 
total increase in yearly production of synthetic phenol 
comes from the concompitant increase in production of 


cumene phenol. The cumene is produced by alkylation 


of benzene with propylene 


C,H, + CH,—CHCH, — C,H,CH(CH 


muilhior 
pounds in 1954 to 170 million pounds in 1957. The oxida- 


Che production of cumene has increased from 33 


tion of cumene to phenol gives acetone as a by-product 
Phenol capacity (670 million pounds 


excess of production 


is appreciably i 


Phenol has only one large scale use (44 percent 
production of phenolic resins. This is a stable and pre- 


dictable outlet for phenol. Phenol has many lesser uses 
including production of alkyl phenols, 2,4-D, bisphenol 
A, cyclohexanol, salicylates and pentachlorophenol. Ther: 
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FIGURE 3—Total benzene production from petroleum has in- 
creased while the percentage of total production has remained 
rather constant. 
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probably will be no marked change in phenol require- 
ments in the near future, 


Nylon. The relationship between nylon and benzene is 
two fold. Phenol is hydrogenated to cyclohexanol which 
is oxidized to adipic acid 


H, ox. 
C,H,OH > C,H,,OH — HOOCCH,CH,CH,CH,COOH 


and benzene is hydrogenated to cyclohexane followed by 
oxidation to adipic acid. 


Styrene J } 
“ Phenol 
“Nylon 
— Synthetic Detergents 


Misc. (Diphenyis 1% : 
BHC 1%, Others 10%)~ | 
3% Maleic Anhydride 


oor 2 Aniline 


FIGURE 4—Styrene still claimed the major share in the ben- 
zene end-use pattern of 1957. This pattern seems unlikely to 
change. 


H, ox. 
C,H, ~ C,H,, ~ HOOCCH,CH,CH,CH,COOH 


Adipic acid is condensed with hexamethylenediamine 
to produce nylon 66. 

This utilization of benzene shows little tendency to 
change in the near future. 


Synthetic Detergents. The most important types of 
synthetic detergents are the alkylaryl sulfonates and the 
most important intermediate is dodecylbenzene used to 
make about 50 percent of all synthetic detergents. Dode- 
cyclbenzene is produced by alkylating benzene with 
tetrapropylene. 

C,H, + C,,H,, > C,H,C,,H.,, 


Dodecylbenzene 
sulfonic acid, 


is sulfonated to give dodecylbenzene- 


C,H,C,,H,, + H,SO, > C,H,(C,,H,,)SO,H + H,O 
the sodium salt of which is the detergent. 

The growth of this benzene use is directly related to 
the steady growth of synthetic detergents—not spec- 
tacular, but good. This is reflected in the production 
data for dodecylbenzene given in Figure 5. 


Chlorobenzene. Chlorobenzene does not appear in the 
end-use patter. for benzene for the same reason that 
ethylbenzene, dodecylbenzene and nitrobenzene do not. 
They are intermediates for much better known com- 
pounds. Chlorobenzene is an intermediate in the pro- 
duction of phenol (60 percent), DDT 


(25 percent), 
aniline and others (15 percent). 


(HCl) 
C,H,Cl+ 2NaOH — C,H,OH + 2NaCl + H,O 
Phenol 


2C,H,Cl + CCl,CHO — CCl,CH(C,H,Cl 


DDT 


C,H,Cl + 2NH, — C,H,NH, + NH,Cl 
Aniline 


»+H,0 


Only a relatively small amount of the total production 
of synthetic phenol comes from chlorobenzene. This same 
situation holds for aniline. The stability of these two 
uses of chlorobenzene plus the nearly constant produc- 
tion of DDT accounts for the lack of a favorable growth 
record. New uses are needed. 

Nitrobenzene. Nearly all of the 160 million pounds 
per year of nitrobenzene is used to make aniline. 


H.SO, 


C,H,+HNO, — C,H,NO,+H,O 


(HCl 
4C,H,NO, + 9Fe+4H,O — 4C,H,NH, + 3Fe,O 


The production of nitrobenzene has decreased slightly 
over the last three years (Figure 5). 


Maleic Anhydride. Maleic anhydride is a product of 
the high temperature catalytic oxidation of benzene 


CH 


HC CH 
2 + 90, 2 -4CO, + 4H.O 
HC CH , 
HC—C=O 
CH 


HC Oo 


Reliable production figures are hard to come by but 
capacity is estimated to be between 60 and 70 million 
pounds per year. This represents a sharp increase within 
the last several years and maleic anhydride is thought 
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FIGURE 5—These data show a leveling off in the production 
of the various benzene derivatives. 
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to have arrived after several false starts. Its principal 
end-uses are shown in Figure 7. The agricultural chemi- 
cals include soil stabilizers, pesticides, fungicides and 
plant growth regulants. The future of maleic anhydride 
is bright. 

The Future of Benzene. It is reasonable to assume 
that the steady growth of petroleum benzene production 
will continue. How this benzene will be used by the 
chemical industry is not as clear. There is at present an 
over supply of benzene in the United States and this is 
not being helped by heavy imports of low cost Russian 
benzene. These factors have resulted in lowered prices, 
rugged competition and sharp maneuvering for cus- 
tomers. 

The ability of the chemical industry to absorb all of 
this benzene in the near future is problematical. The 
current chemical uses of benzene show no marked 
tendency to increase beyond normal economic growth. 
The future of benzene is assured by these uses but new 
and important ones must be found by research. One 
promising area is in the oxidation of various alkyl ben- 
zenes such as pseudo-cumene, durene and tert-butyl- 
benzenes. The resulting acids, anhydrides, alcohols and 
esters may find use in resins, plastics and coatings. 


Toluene 
Toluene is produced (Figure 2, Table 2 
for use in motor fuel (24 percent), aviation gasoline (25 
percent) and as a solvent (11 percent). The remaining 
toluene is used for explosives 
thesis (11 percent), export and for miscellaneous pur- 
poses. The use with the greatest growth potential is in 
chemical synthesis. Although toluene has been available 
in large quantities, in sufficient purity and at a low 
cost, its chemical utilization has been remarkably small 
Figure 8 
The complete nitration of toluene produces TNT (tri- 
nitrotoluene 


CH CH, 


primarily 


8 percent), chemical syn- 


Cc 


H.soO,) O:NC CNO; 
3HNO; 
HC CH 
. y 


cH CNO; 
The dinitrotoluenes may be reduced to the corre- 


sponding amines and then treated with phosgene to 
produce tolylene disocyanates. 
CH CH, 
Cc Cc Oo 
4 Oo ~s 
HC CNH; HC CNHCCI 
; 


+2c1-Cc—ca-> | — 
HC CH HC CH 
/ y 4 


CNH, CNHCCI 
Phosgene Oo 
CH, 


Cc 


/ 


HC CNCO 
' 7 


HC CH 
r 


CNCO 
2,4-Tolylene diisocyanate 
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FIGURE 6—These processes are used for the production of 
phenol from benzene. The cumene process is the only one with 
expanding production. 


TABLE 1—Phenol Production 
(Millions of Pounds) 
NATURAI SYNTHETIC 
Coal 


Tar § Petroleum Total Cumene)} Other | Total 





Diisocyanates are used to make polyurethane foams 
90 percent) and abrasion-resistant elastomers (10 per- 
cent). The sulfonation of toluene is not at present an 
important reaction although both saccharin and chlora- 
min-T are produced from toluenesulfonic acids. 

Toluene may be chlorinated at the methyl! group by 
proper choice of conditions. 

Cl Cl 

C,H,CH, + Cl, ~ C,H,CH,Cl -> C,H,CHCI, — C,H,CCl, 


Benzyl chloride Benzal chloride Benzotrichloride 


These chlorides are not produced in large quantities 
Benzal 
chloride may be hydrolyzed to benzaldehyde but benzal- 
dehyde is also produced by oxidation of toluene 


benzyl chloride, 15 million pounds per year 


C,H,CH, + O, > C,H,CHO + H,O 


Benzaldehyde is used as a dye intermediate (33 percent 

in flavors, foods and cosmetics (25 percent); drugs, and 
20 percent); photography (7 percent) 

15 percent). Only about 2 million 


pharmaceuticals 
and in other ways 
pounds are produced each year 


Benzotrichloride may be hydrolyzed to benzoic acid. 


C,H,CCl, + 2H,O > C,H,COOH + 3HCI 


TABLE 2—Production of Toluene from Petroleum 


(Millions of Pounds) 


Pure 
Nitration Commercial All 
Grade Grade | Others 


| 





367 
392 
382 
591 
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FIGURE 7—Resins and plasticizers dominate the end-use pattern for maleic anhydride and phthalic anhydride. 


The main source of benzoic acid, however, is phthalic COOH 


anhydride. 


+ H,O > C,H,COOH + CO 


COOH 


Currently there is little demand for benzoic acid but it Methylstyrene is produced by the reaction between 
might become an important raw material for the pro- toluene and acetylene using a mercuric sulfate-sulfuri 


duction of terephthalic acid. acid catalyst 


COOK COOK CH 


| 
C Cc : 
r er. 
HC CH HC CH 


} 


en: ane Methylstyrene 
Reduction Phosgene = Benzaldehyde H,0 
Dinitrotoluenes—-2-Nitrotoluencs Benzy! Chloride ole benzo! Chloride 
| HNO; | Cle 
TNT Ci- C- NH, Benzotrichioride 
Amide Of p-Toulic Acid H,0 


NaOH = mt Benzoic Acid 


Terephthalic Acid 


FIGURE 8—Toluene, especially suited for these chemical derivatives has shown remarkably small chemical utilization 
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Methylstyrene resins have shown promise in some appli- 
cations but are not an immediate threat to styrene. 


Toluene may be alkylated to cymene and oxidized to 


p-cresol. 


C,H.CH, + CH,—CHCH, — 


CH(CH OH 


Cresols come from both coal tar and petroleum. Syn- 
thetic cresols from cymene are not in too good a com- 
petitive position for the two main outlets: tricresylphos- 
phate and phenolic resins. 

The Future of Toluene. The chemical future of toluene 
seems to be in the future. At present it is not utilized ex- 


tensively by the chemical industry and unless there are 


some novel developments it will remain that way. The 


possible production of terephthalic acid and the produc- 


tion of diisocyanates hold the most promise at present 


Xylenes 
The xylenes—ortho, meta and para—are utilized by 
the chemical industry to about the same extent as toluene 
but this utilization is spread over three isomers. The main 
uses of the unseparated isomers is in coatings and sol- 
29 percent 
830 million 


is separated 


vents (48 percent) and aviation gasoline 
About 11 percent of the xylene produced 
pounds in 1957 from petroleum, Figure 2 
into the isomers. 

One approaches the problem of discussing the chemi- 
cal utilization (oxidation) of the xylenes with the same 
trepidation felt by the sultan contemplating his newly 
inherited harem. One knows what is expected of him: 
one just doesn’t know where to begin. And so much has 
been written on the subject! 

The individual isomers are oxidized to phthalic anhy- 
ride, isophthalic acid and terephthalic acid 


CH 


Phthalic anhydride 
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COOH 


sH,O 
( COOH 
A 


CH 
Isophthalic acid 


COOH 


COOH 


Tere phthal 


»-Xylene. The air oxidation of o-xylene is a well estab- 


lished process (1945 


hydride and accounted for about 10 percent of the 356 


for the production of phthalic an- 


million pound production in 1957. The end-use pattern 


for phthalic anhydride is given in Figure 7. The future 


of this process is intimately assoc iated with naphthalene 
the other raw material. At present the o-xylene process 


appears to offer no outstanding advantage other than 


its virtually unlimited supply 

m-Xylene. m-Xyvylene was the I: of the xylenes to be 
oxidized commercially (1956). It is reported to be oxi- 
dized by sulfur in the presence of ammonia or am- 
monium salts. The production is about 50 million pounds 
Major uses for isophthalic acid are in alkyd 
resins, saturated and unsaturated polyesters plastics and 


per yeal 


plastic izers 

p-Xylene. There are about as many ways to oxidize 
p-xylene to terephthalic acid as there are ways of skin- 
ning a cat. These methods have been discussed at length 
in numerous publications and will not be reviewed here 
It is sufficient to note that p-xylene is oxidized to tereph- 
thalic acid which is used (as its methyl] ester) for the 
production of linear polyesters for fibers and film 

The Future of the Xylenes. Clearly the future of the 
xylenes is in their oxidation to dicarboxylic acids or an- 
hydrides to be used in the production of plastics. The 
oxidation processes, especially for p-xylene, have not been 
perfect. Possibly the closest approach to perfection is the 
new process developed by Scientific Design Co., Inc 
which is a versatile liquid-phase technique that can be 
used for a wide variety of aromatic hydrocarbons either 
singly or in mixtures, to give the corresponding carboxylic 
acids. At least the process has caused a great deal of 
comment. It could make other processes obsolete soon 
after they have gone on stream 

The more distant future of the xylenes must come 


from continued research in a variety of chemical areas 
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Newest Acetylene Process—SBA-Kellogg 


Here are complete operating and economic data 


on the newest commercial acetylene process 


James L. Patton, G. C. Grubb and K. F. Stephenson 
The M. W. Kellogg Company, New York City 


EXTENSIVE collaboration be- 
tween Societe Belge de l’Azote and 
The M. W. Kellogg Company has 
made available to the petroleum and 
petrochemical industries an improved 
process for the manufacture of high 
purity acetylene from natural gas, 
naphtha or other liquid feedstocks. 
If desired, ethylene, a valuable co- 


Water To —-§ 
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} 
Combustion 
Chamber 


product, can be produced with the 
acetylene when using naphtha or 
other liquid feedstocks as raw ma- 
terials. The SBA-Kellogg process has 
been carefully designed to achieve 
high yields and precise control of 
product purity. Maintenance and 
polymerization problems have been 
reduced to a minimum. 
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FIGURE 1—Type I burner (for natural gas) is completely 
metallic. Notice the absence of any refractory materials and 
the adjustable quench assembly. 


The SBA-Kellogg acetylene proc- 
ess permits the producer to select, or 
even change, his feedstock to meet 
user plant requirements, and trans- 
port the acetylene to the user plant 
under without the 
hazards of handling acetylene. 

Developed by the Societe Belge de 
PAzote, a major European chemical 
producer, the SBA process has been 
thoroughly proven by extensive oper- 
ation at SBA’s demonstration plant 
at Marly, outside of Brussels. Erected 
in 1953, this demonstration plant has 
successfully operated on methane 
propane and naphtha feedstocks. Re- 
covery capacity of the demonstration 
unit is one ton/day of purified acety- 
lene, and 


pressure usual! 


the acetylene generation 
facilities of the demonstration plant 
are still larger, permitting the de- 
velopment and operation of full scale 
commercial size burners. 

For the past 18 months Kellogg 
has collaborated closely with SBA on 
the commercial development of the 
SBA process. As a result of the co- 
operation between these two com- 
panies, and the confirmatory opera- 
tions of the demonstration plant, the 
SBA-Kellogg acetylene process can 
be offered to industry on an unusu- 
ally sound basis for a new process 
A 20 ton/day acetylene unit, using 
natural gas as feedstock, is under 
construction in France, and two other 
units, to produce acetylene and ethy)- 
ene from naphtha, are in the ad- 
vanced design stage. 

The starting point of the SBA 
process is the acetylene burner de- 
sign. Two types of burner are avail- 
able, the burner 
depending on the type of feedstock 
used: 


selection of the 


Acetylene Generation from Nat- 
ural Gas (Type | Burner). This is 
a partial combustion reaction, where- 
in oxygen and the feed gas are pre- 
heated separately and then mixed 
and burned in a specially designed 
burner. The oxygen burns 
the feedstock, 
necessary to 


part of 
providing the heat 


crack the rest of the 
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feed hydrogen 


Smal quantities of the higher acety- 


to acetylene and 


lenes are also formed, and part of 


cracked to 


carbon, The reaction is then imme- 


the feed is completely 
diately quenched to “fix” the acety- 
lene yield and prevent loss of acety- 
Maximum 
achieved by 


possible preheat 


lene by overcracking. 


acetylene yields are 
highest 


temperature, minimizing the amount 


using the 


of combustion required, and increas- 
ing the acetylene concentration to 
reducing the 
dilution from combustion products 


the recovery unit by 
Minimizing heat losses in the burner 
has a similar effect. 


Mechanical 


must consider: 


design of the burner 


1. Mixing of gas and oxygen at 


elevated temperatures without 
preignition or flashback. 
2. Stability of 


steady operation at high through- 


the flame to permit 


puts to minimize heat losses. 

3. Trouble free operation at the 
high temperatures (1,400-1,600 
K) required. 
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FIGURE 2—lIn the section drawing of the Type II 


burner (for liquid feedstocks 


notice that only refrac- 


tory material is in the combustion chamber. The same 
adjustable quench water assembly as on the Type I 
burner is used. The photo shows a Type II burner in 
actual operation, Notice the compact size and the sim- 
plicity of the piping. 


reaction time 
and 


Precise control of 

tO minimize overcracking 
carbon formation 

5. Continuous removal of that car- 
bon formed 
percent ol the 
feed 
the burner 


which is about 1 
carbon in the 


to prevent deposition in 


Figure 1 shows a cut-a-way draw- 
ing, and a photograph of SBA’s Type 
I burner. This burner is completely 
metallic, and 


The re- 


is protected from tem- 


using no refractories, 


requires little maintenance 
actor body 
perature by the internal water screen 
and this screen continuously removes 
any carbon formed without requiring 
the use of a mechanical scraper o1 
oxygen lance. The mixing device is 
carefully contoured to prevent pre- 
eliminating dead 


ignition by spaces 


or overlong residence time in any 


element of the gas stream. The gas 


ports in the burner block are de- 
signed for maximum throughput and 
stability, and the adjustable quench 
feature permits precise control of re- 


action time. 
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These burners have been operated 
for considerable periods at the Marly 
demonstration plant without forming 
carbon deposits o1 
than 


can be lit 


requiring more 
The 


and brought up to 


burners 
full 
operating temperature in a few min- 


routine checking 


utes or shut down instantly without 
damaging the burner 
Table 1 shows a typical analysis of 
the pyrolysis gas obtainable using 98 
percent methane as feedstock Acety- 
lene yields of 30-31 percent, ex- 
pressed as feedstock carbon converted 
to acetylene can be achieved 
Acetylene Generation from Naph- 
tha (Type lf Burner). Figure 2 
shows a cut-away drawing and pho- 
tograph of SBA’s Type II burner for 
use with propane, butane, naphtha or 
other When 
: 


cracking these feedstocks a flame is 


“liquid feedstocks 


first formed from oxygen and a gase- 
ous or vaporized fuel. This fuel can 
consist, if desired, of vaporized feed- 
stock or of off gas from the process 
after The feed- 


acetylene recovery 


181 
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stock to be cracked is vaporized, pre- 
heated, mixed with steam and in- 
jected at high velocity into the burner 
just below the flame combustion zone. 
As in the case of the Type I burner 
the pyrolysis products are then water 
quenched after a controlled reaction 
time. 

The feedstock cracks to ethylene 
as well as acetylene; the ratio of 
ethylene to acetylene depends on 
cracking conditions and can be con- 
trolled within a range of less than 
0.10/1 to over 3/1. Besides these two 
major products, higher acetylenes 
and olefines are also present in the 
pyrolysis product, and some feed- 
stock is completely cracked to carbon 
and tar. 

As in the case of the Type I burner, 
burner design is critical in obtaining 
high yields and trouble free opera- 
tion. The burner must stand up to 
even higher temperatures, in the 
combustion zone, than occur in the 
Type I burner, and incorrect injec- 
tion of the feedstock into the flame 
can result in poor yields and exces- 
sive carbon and tar formation. 

The SBA Type II burner is the 


result of several years of development 





Type I Burner For 
Natural Gas 
Or 


Type II Burner For 
Naphtho | 


e- 
ee Gas 


a 








TABLE 1 
SBA-Kellogg Acetylene Process 


Feedstock : 





Ethylene to Acetylene Ratio (Wt.) 
Component 


Typical Pyrolysis Gases From Methane and Light Naphtha 





7 1.97 


é — = 
Methane | Naphtha | Naphtha 
nd ~ 

| Mol. % 


0.32 
Mol.% | 


Mol. % 
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2 Ls pet 
to te 
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and testing in the Marly demonstra- 
tion plant. Cooling by steam and 
water protects the high temperature 
sections, and the only refractory re- 
quired is a simple, easily replaced 
silicon carbide ring in the combus- 
tion section. The internal design of 
the burner eliminates dead 
where carbon deposits might form; 
and the carbon and tar formed from 
cracking of the feedstock is flushed 
from the burner by the quench water 
stream. As in the case of the Type I 
burner an adjustable quench feature 
permits precise control of the reac- 
tion time. 

Type II burners, in sizes ranging 
up to that required for commercial 
installations have been operated at 
Marly over a period of several years. 
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As in the case of the Type I burner, 
operation is simple and trouble free, 
and shutdowns have not been re- 
quired for repairs or to remove car- 
bon deposits. Many elements of the 
Type I and Type II burners are 
interchangeable, and burners can be 
switched or converted easily and 
quickly. 

Unlike the Type I burner, which 
is always operated as closely as pos- 
sible to a fixed optimum condition, 
limited only by the burner design 
and preheater capacity, a given Type 
II burner can be operated under a 
wide variety of conditions. Not only 
is variation possible in the degree 
of cracking achieved, i.e. in the ethyl- 
ene to acetylene ratio, but control of 
the conditions in the combustion sec- 
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FIGURE 3—or Flowsheet—Basic process steps for the SBA-Kellogg acetylene process. 


Notice that either Type I (natural gas) or Type II 


gp feed) burners can be used. 


=? using naphtha prepurification many of the acetylenes and unsaturated compounds 
which form polymers can be eliminated. Ammonia acetylene absorption permits higher 
pressure acetylene without the usual dangers of explosion. 
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tion can change both acetylene con- 
centration and yield. Incorrect com- 
bustion conditions can result in a low 
acetylene concentration due to dilu- 
tion by an excess of combustion 
products; or can cause a loss of yield 
by permitting excessive oxidation of 
feedstock by reactions with the flame. 

Control of combustion conditions 
is achieved primarily by adding 
steam to the combustion section. 
High steam rates reduce the dilution 
which is due to combustion products 
and improve acetylene yields. Selec- 
tion of optimum burner operating 
conditions is therefore an economic 
balance, weighing the savings in re- 
covery cost due to increased acety- 
lene concentration and the savings in 
feedstock against the increased steam 
cost. Also to be considered are the 
possible end uses of the off gas of 
the unit after acetylene and ethylene 
recovery, since control of the com- 
bustion in the acetylene burner af- 
fects the composition and quantity of 
this gas. 

Therefore, in addition to the de- 
velopment of the mechanical design 
of the Type II burner, SBA and the 
Kellogg Company have undertaken 
an extensive program to investigate 
and correate the effects of changes 
in burner operating conditions. As a 
result of this program, burner operat- 
ing conditions can be varied over a 
wide range to best suit the economics 
of any given producer. 


and 1.97. Acetylene yields (feedstock 
carbon converted to acetylene) were 
35.8 percent and 18.1 percent respec- 
tively; acetylene plus ethylene yields 
on the same basis were 46.4 percent 
and 51.0 percent. 

While this light naphtha was the 
“standard” feedstock used in many 
of the runs at the Marly demonstra- 
tion plant, naphthas of lower and 
higher boiling ranges were also proc- 
essed, as well as propane, with similar 
results. Therefore, while in much of 
the discussion below of the recovery 
process and economics of acetylene 
production light naphtha is used as 
a typical liquid feedstock, the infor- 
mation given applies, broadly, to the 
use of propane or other liquid feed- 
stocks. 


Recovery and Purification of 
Acetylene. The schematic flowsheet 
shows the basic the SBA- 
Kellogg process. Either 
the Type I or Type II burner may 
be used. Following the burners the 
gas is scrubbed to remove that part 
of the carbon and tar not removed 
in the burner quench. This operation 
also cools the gas prior to compres- 


steps in 
Acetylene 


sion. The gas is then compressed for 
delivery to the recovery system. Due 
to the selection of recovery solvents 
and operating conditions only moder- 
ate compression is required. Depend- 
ing on the feed gas and desired acet- 
ylene purity, discharge pressure may 


removed from the gas by scrubbing 
with an aqueous ammonia-ammonium 
carbonate followed by a 
caustic wash. The gas is then dried 
and cooled. 

A two-solvent system is used to re- 
cover and purify the acetylene. This 
system uses two cheap and readily 
available solvents, heavy naphtha and 
ammonia, whose properties are such 


solution, 


that the main solvent streams can be 
that 
virtually eliminate polymerization of 
the higher 
rates, This, plus the fact that the 
naphtha, o1 


regenerated under conditions 


acetylenes and unsatu- 
prepurification system, 
eliminates the bulk of the polymeriz- 
able materials, reduces polymeriza- 
tion to a minimum, and only a small 
slip stream from the main solvent 
streams has to be purged or subjected 
to a clean up operation. 

The two-solvent system is also ex- 
tremely flexible. As can be seen from 
Table 1, 
naphtha and methane vary not only 


the pyrolysis gases from 


in acetylene concentration but also 
in the quantity of olefins and higher 
acetylenes associated with the acety- 
lene. By varying the design duties of 
the naphtha and ammonia systems, 
the SBA-Kellogg process can handle 
either the gas from methane, at lowe: 
acetylene concentration but also 
lower the from 
naphtha pyrolysis with a higher acet- 
ylene concentration but much larger 
amounts 


impurities, or gas 


of olefines and impurities 


Residue Gas 





7 





Acetylene- Ammonia- Mixture 





Acetylene 





Heovy 
impurities 


Pre-Stripper |Main Stripper 




















es aly! 




















iDistiliction 





| 





Clean-Up 





| 


Recycle Gas 
Nophtho Prepurification System 


Table 1 gives typical pyrolysis gas 
compositions from the Type II burner 
operating on a light naphtha feed- 
stock (85-270 F. boiling range) with 
conditions varied to give an ethylene 
to acetylene ratio (weight) of 0.32 
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y Waoter 


Purge 


Ammonia Absorption System 


range from 25 to 100 psig. The low 
discharge pressure not only reduces 
compression costs but minimizes op- 
portunity for the higher acetylene to 
polymerize during compression. 
Following compression the CO, is 
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Solvent Recovery 


The unit can also be designed to hold 
acetylene purity even if feedstocks 
or pyrolysis conditions are changed. 

The two-solvent system also gives 
product purity. 
Purities as high as 99.8 percent can 


precise control of 
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be readily achieved, and, more im- 
portant, the two solvent system can 
be designed to reduce any designated 
impurity below the value established 
by the requirements of the user plant. 

This precise control is made possi- 
ble by the difference in selectivities 
of the two solvents and the use of 
pre-strippers or stabilizers, where 
necessary, before the main strippers 
in each system. The following table 
indicates how sharply the two sol- 
vents can split out the impurities in 
the pyrolysis gas: 


Volatility of Impurities Relative 
to Acetylene 


Naphtha | Ammonia 





Acetylene ° 1 
Ethylene ‘ ~ 
Methy! Acetylene 

Propadiene... . O01 
Propylene < 
Butadiene. a 
Butylene. 


This illustrates how efficiently the 
naphtha can be used to achieve sub- 
stantially complete removal of the 
heavier impurities, with only a mini- 
mum pick up of acetylene or ethylene 
which can be handled by a nominal 
prestripping operation. Similarly the 
ammonia can achieve high acetylene 
recoveries with only a small olefin 
pick up to be rejected by the sta- 
bilizer. 

Use of ammonia as the major ab- 
sorption solvent also has several other 


unique advantages. One of these is 
an auto-refrigeration effect in the 
absorption of the acetylene. Ammo- 
nia evaporating into the pyrolysis gas 
passing through the absorber has a 
chilling effect, permitting the ab- 
sorber to operate at a lower tempera- 
ture than that provided by the ex- 
ternal refrigeration system. Ammonia 
is also very soluble in water, permit- 
ting easy recovery of the ammonia in 
the residue gas and acetylene product 
by a water washing operation. Am- 
monia is also a low boiling material, 
and all stripping operations in the 
ammonia system, except the ammo- 
nia-water distillation in the solvent 
recovery section, require only low 
level heat, which can be provided by 
heat recovery inside of the acetylene 
unit and does not consume external 
utility. 

One of the major advantages of 
using ammonia, moreover, is the 
safety it gives in recovering and han- 
dling acetylene. Extensive tests by 
independent experts have proven that 
the most concentrated acetylene- 
ammonia mixture used in the SBA 
process is free from explosion hazards 
under the operating conditions of the 
process. Therefore, after absorption 
of the acetylene in ammonia, the 
ammonia-acetylene solution can be 
transferred by pumping to a higher 
pressure level, and provided a mini- 
mum concentration of ammonia is 


TABLE 2 


SBA-Kellogg Acetylene Process 
Acetylene Manufacturing Costs 


Feedstock: 


(60,000,000 +/ 


Yr, Capacity) 


Methane Naphtha Naphtha 





Ethylene to Acetylene Ratio 
Acetylene Unit Investment 
Manufacturing Costs, ¢/ # Acetylene 
Feedstock Cost 
Nat'l gas 20¢/MM Btu 
Naphtha 6¢/gal 
Tail Gas Credit 20¢/MM Btu 
Net Feedstock Cost 
Utility Cost 
Steam @ 40¢/1000 + 
Power @ 0.8¢/KWH 
Cooling Water @ 1¢/1000 gal 
Fuel gas @ 20¢/MM Btu 


Chemicals and Solvents 
Labor & Supervision (4 men/shift 





Direct Cost (ex oxygen 
Maintenance @ 4% of Invest 
Depreciation @ 10% of Invest 
Taxes and Insur. @ 3% of Invest 
Interest @ 5% of invest.. 
Plant overh'd @ 80% of L& S 
Manufacturing Cost (ex oxygen 
Oxygen @ Manufacturing cost... . 





Manufacturing Cost of Acetylene 


Oxygen Capacity Tons/Day..... 
Estimated Oxygen Unit Invest 





2.0 
$7,800,000 $9,400,000 
¢/# 


4/2 


0.5 
$7,400,000 
¢ = 


2.00 


316 340 
$3,500,000 $3,700,000 








maintained, the acetylene can be 
stripped out under pressure without 
risk. Not only does this avoid using 
refrigeration on the overhead of the 
acetylene stripper, but the acetylene- 
ammonia mixture from the stripper 
is available at a high pressure for 
safe transport to the acetylene user 
plant. The final purification of the 
acetylene by water wash to remove 
the ammonia can be carried out at 
the user plant. Only after the am- 


monia is acetylene 
in a hazardous condition. The acety- 
lene-ammonia mixture would there- 
fore normally be pressurized to 5-6 
psig before water wash. However, if 


the requirements of the user plant 


removed is the 


were for high pressure acetylene (a 
hazardous condition), the water wash 
operation could be carried out under 
pressure thereby providing acetylene 
at a pressure up to about 250 psig 
without requiring the hazardous op- 
eration of compressing pure acetylene 


Ethylene Recovery. As _ indicated 
above, ethylene is a major co-product 
when using light naphtha or other 
liquid feedstocks. The ratio of ethyl- 
ene to controlled 
less than 0.10 to 
over 3.0 by weight), but the interac- 
tion of acetylene concentrations and 


acetylene can be 


over a wide range 


yields on the costs of acetylene man- 
ufacture are that, when 
ethylene is not a desired co-product, 
the Type II burner would be oper- 
ated at an appreciable ethylene to 
acetylene ratio. This, depending on 
the particular economics of the case, 
might be an ethylene to acetylene 
ratio of 0.5 (wt 


such even 


or below, setting 
the lower limit of ethylene concen- 
tration for the design of an ethylene 
recovery unit to be associated with 
the acetylene unit if it is desired to 
recover the ethylene. The upper limit, 
on the other hand, is at that ethylene 
to acetylene ratio where the resulting 
dilution of the acetylene begins to 
become an excessive burden on the 
cost of recovering acetylene. 

The ethylene recovery unit to be 
adaptable for use over this range 
must be able to operate economically 
on feed gases with an ethylene con- 
centration as low as 7 percent, with 
the diluents in the gas being lighter 
materials such as H,, CO and CH,. 
The ethylene unit must also be able 
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to handle feedstocks containing as 
high as 0.4 percent of acetylene. 

In designing an ethylene recovery 
unit to meet these requirements, ad- 
vantage has been taken of extensive 
experience in designing low-tempera- 
ture high-pressure fractionation units 
for ethylene recovery. Some modifi- 
cations have been necessary, but these 
are more of degree than principle, 
and large portions of the unit have 
been adapted directly from standard 
practice based on operating experi- 
ence. 

The economics of ethylene recovery 
are discussed below after the section 
on acetylene manufacturing costs. 


Economics of Acetylene Produc- 
tion. Either methane or light naph- 
tha (and other similar feedstocks 
can be used as the feedstock for 
acetylene production, and when using 
naphtha as a feedstock ethylene is 
produced. Therefore, in the 
selection of feedstock the desirability 
of ethylene as a co-product is an 
important factor. However, in de- 
veloping the economics of acetylene 
production it is simpler to consider 
first the production of acetylene by 
itself, and then consider separately 
the effects of ethylene production 
and recovery. 


also 


Accordingly, two acetylene cases 
one producing 
methane, and the 
other producing acetylene from light 
naphtha at a low ethylene to acety- 
lene production ratio (E/A), with 
the ethylene not being recovered. 
These two cases are given in the first 


can be compared; 
acetylene from 


two columns of Table 2 for a pro- 
duction capacity of 60,000,000 #/Yr 
of acetylene. The oxygen unit per se 
is not included in the investment or 
utilities, but oxygen is priced as a 
separate item using the same eco- 
nomic formula as the acetylene. Resi- 
due gas, including the ethylene con- 
tent for the naphtha case, is priced 
at fuel gas value. As covered above, 
ethylene recovery is not included. 
For these two cases, the acetylene 
unit investments are almost identical, 
with the investment for the naphtha 
unit being slightly lower, $7,400,000 
as against $7,800,000 for the methane 
case. Therefore, investment costs, and 
costs usually factored on the invest- 
ment, such as maintenance, deprecia- 
tion, taxes, insurance and _ interest, 
are very close for the two cases and 
account for 30-40 percent of the 
acetylene manufacturing cost. Utili- 


ties, chemicals and solvents, labor 
and supervision, and plant overhead 
are also almost identical for the two 
units, and account for about 20 per- 
cent of the acetylene manufacturing 
cost. 


The difference between the acety- 
lene manufacturing costs from meth- 
ane and naphtha, 7.43¢ / # of acetylene 
and 8.26¢/# of acetylene respectively, 
therefore lies in the feedstock cost, 
the credit taken for the 


and the oxygen cost. 


residue gas, 


Feedstock cost and availability are 
obviously of great importance. Nat- 
ural gas at 20¢/MM Btu results in a 
feedstock cost of 2.00¢/ # of acetylene 
as against a feedstock cost of 2.86¢ /# 
using light naphtha feed at 6.0¢/gal 
Due to compensation between the 
two cases in residue gas credit and 
the oxygen cost, the difference in 
acetylene manufacturing costs using 
methane and light naphtha is almost 
the same as the difierence between 
the direct feedstock cost 


cases. 


While the value of the 
feedstock in a given location can 


of the two 


relative 


therefore be used as an approxima- 
tion as to the relative economics of 
the two higher gas 
prices favoring the naphtha route 
and vice-versa, the true evaluation of 


processes, 1.€., 


the comparative economics of the two 
feedstocks take into 
sideration the value credited to the 
residue gas. At the fuel value used, 
20¢/MM Btu’s, this gives a credit of 
1.20¢/# of acetylene to the methane 


case, as against 0.54¢/# to the naph- 


must also con- 


tha case. As feedstock prices change, 
fuel values, 


and therefore residue gas 
credits, can also be expected to vary, 
although not necessarily to the same 
degree. For example, depending on 
availability of other fuels, and be- 
cause of its lower heating value, resi- 
due gas might not command the same 
price as natural gas. 


On the other hand, crediting the 
residue gas at fuel value only might 
be unnecessarily discounting its value. 
This gas can be further processed to 
supply synthesis gas for methanol and 
ammonia manufacture, and the ex- 
tent to which this gas can be so 
utilized, and credited at a premium 
over fuel value, is an important fac- 
tor in the over-all economics of acet- 
ylene manufacture. Residue gas 
available from the acetylene unit, 
after acetylene and ethylene recovery, 
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is given below in scf/ton of acetylene: 


| Natural | Naphtha Naphtha 
Feedstock | 


Gas E/A 0.5) | (E/A 2.0) 
95,000 


48,000 
| 47,000 





200,000 
97,000 
21,000 


90,000 
49.000 
25,000 


For use as synthesis gas, the tail 
gas made when using methane feed- 
stock has a marked advantage. The 
quantity of gas available is substan- 
tially methane case 
while, on the other hand, the residue 
gas in the naphtha case contains sub- 
stantial quantities of ethylene which 
must be removed or converted before 
use of the gas for synthesis. The latter 
disadvantage not apply, of 
course, where ethylene is a desired 
product. The 
above for the naphtha cases are the 
total quantities available. In normal 
operations about 60 percent of the 
gas is usually recycled to the acety- 
and 


would have to be replaced by a suit- 


greater in the 


dc cS 


gas quantities shown 


lene burner as combustion gas 


able used for 
synthesis. The tail gas credit in Table 
2 is therefore a net figure after de- 


fuel if the gas were 


ducting this recycle 

While the feedstock cost, as modi- 
fied by the credited to the 
residual gas, is a major factor in 
selection of feedstock, and therefore 
on acetylene manufacturing cost, an- 


value 


other important factor is the oxygen 
cost. Oxygen accounts for 27 percent 
of the acetylene manulacturing cost 
in the methane case, and 19 percent 
of the cost in the naphtha case, or 
2.02¢/# of and 95¢ /# 
respectively. This gives the naphtha 
case an advantage tends to 
offset its higher feedstock cost and 
gas credits. This oxygen 
cost is particularly important in con- 
sidering the investment required to 
erect an acetylene unit and its asso- 
ciated oxygen unit, and in obtaining 
an attractive payout or return on 
the investment. There is a $400,000 
difference in unit invest- 
ments favoring the naphtha feed- 
stock. The difference in estimated 
oxygen unit investment costs is even 
greater; the estimated cost of the 
oxygen unit for the methane case is 
$4,500,000 as against $3,500,000 for 
the naphtha case, making an addi- 
tional $1,000,000 in favor of the 
naphtha case. This $1,000,000 differ- 
ential in oxygen unit investments, 
assuming a 20 percent return before 
taxes, is equivalent to a 0.33¢/# of 


acetylene 


which 


lower tail 


acetylene 
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acetylene difference in acetylene 
manufacturing costs in favor of the 
naphtha case. 


Economics of Ethylene Recovery. 
The third column of Table 2 gives 
the costs of acetylene manufacture 
from light naphtha at an ethylene to 
acetylene production ratio of 2.0. 
Comparing this with the equivalent 
case at an ethylene to acetylene ratio 
of 0.5, there is an acetylene manu- 
facturing cost of 11.90¢/# of acety- 
lene as compared to 8.26¢/# at the 
lower ethylene ratio. Acetylene unit 
investment increases from $7,400,000 
to $9,400,000, and there are substan- 
tial increases in feedstock and utility 
costs. Therefore increased ethylene 
production, at a given acetylene pro- 
duction capacity, incurs an appreci- 
able additional expense in the acety- 
lene unit, even neglecting ethylene 
recovery and it is logical to 
charge this as a debit to the ethylene 
unit. The ethylene content of the 
residue gas, credited to the acetylene 
unit at fuel value, would also be a 
charge against ethylene manufacture. 
This debit to ethylene manufacture 
would be still larger in those cases 
where, except for the ethylene re- 
quirement, it would be cheaper to 
produce acetylene from methane. 
Derivation of the debit for this case 
is illustrated below Table 2 on 
Page 184 for breakdown of costs 


— 
— 


cost, 


see 


Acetylene Manufacturing Cost, 
Naphtha E/A = 20 
Acetylene Manufacturing Cost, 
Methane ae 
Debit, ¢/+ 
Debit, ¢ 


11.90¢ 


A3¢ 
+ of Acetylene 4.47¢/3 
+ of Ethylene 2.23¢/ 

Similarly, the debit, if naphtha a 
an E/A of 0.5 were the most eco- 
nomical case, would be 1.82¢/# of 
ethylene due to the difference in 
manufacturing costs not including 
0.44¢ the fuel value of the 
ethylene. These debits become still 
larger if the effect of return in in- 
vestment is considered, since the in- 


— 
= 


for 


creased investment cost of the acety- 
lene unit should be charged to the 
ethylene cost. 

Table 3 gives the costs of ethylene 
manufacture, associated with a 60.- 
000,000 #/Yr acetylene unit, at 
ethylene capacities of 30,000,000 and 
120,000,000 Yr. Debits from acet- 
ylene manufacture are charged as- 
suming that naphtha, at an ethylene 
to acetylene rate of 0.5, gives the 
most economical acetylene 
Ethylene manufacturing cost, not in- 
cluding return on the investment, is 
3.37¢/# of ethylene for both cases 
shown. If return on investment 
considered, the higher ethylene pro- 
duction, with its investment 
per lb. of ethylene (ethylene unit plus 
differential acetylene and oxygen 
unit), will have a substantial advan- 
tage. 


— 


case. 


is 


lower 


TABLE 3 
SBA-Kellogg Acetylene Process 
Ethylene Manufacturing Costs 
(From 60,000,000 +/Yr, Acetylene Unit 


Ethylene Capacity MM #/Yr 
Ethylene to Acetylene Ratio (wt 
Ethylene Unit Investment 
Ethylene Manufacturing Cost, ¢ 


Debit from Acetylene Cost! 
Ethylene (at fuel value 

Debit from Acetylene Unit 
Utility Cost 

Steam at 40¢/1000 # 

Power at 0.8¢/KWH 

Cooling Water at 1¢/1000 gal 

Fuel at 20¢/MM Btu 

Total Utility Cost 

Catalyst & desiccant 

Labor & Supervision (2 
Total Direct Cost 
Maintenance, Taxes & Insurance, Depreciatior 

Investment? 

Plant Overhead @ 80% of L&S 


men/snu 


Manufacturing Cost of Ethylene 
Total Investment Chargeable t 


Increased costs incurred in acetylene 


higher if methane were most economical feedstock. 
2. See Table 2 for breakdown 


3. Ethylene recovery system investment plus in 
ygen plants. 
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Ethylene Recovery 
t due t« 


Assumes naphtha at E/A =0.5 is most economic route f{« 


reme 


120 


lz 


2.0 
$3,900,000 


a< 


$2,700,000 $6,100,000 


anufacture of ethylene. See text f« 


P r explanation 
ylene manufacture. Costs would 


yr acet be 0.41 ¢/ # 


ntal investments required for acetylene and ox 
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Take a Look at cis-Polybutadiene 


The future of polybutadiene rubbers can be assured by 


new developments in solution polymerization and organo- 


metallic catalysis 


W. W. Crouch and G. R. Kahle 
Phillips Petroleum Company 
Bartlesville, Okla. 


FOR MANY YEARS it has been 
known that the monomer unit in the 
natural rubber molecule is isoprene 
2-methyl-1,3-butadiene). It is, there- 
fore, understandable that early efforts 
to make a synthetic rubber centered 
on the use of isoprene monomer. 
In time it was learned that rubber- 
like properties are not unique to poly- 
mers of isoprene, but are also char- 
acteristic of polymers of other dienes 
such as dimethylbutadiene (methyl 
rubber) , butadiene, chloroprene (CR 
and even of polymers of mono-olefins 
such as isobutylene (ILR-Butyl rub- 
ber). 

Historically,’ the efforts to develop 
a synthetic rubber industry have run 
directly into the problem of obtain- 
ing an abundant supply of the re- 
quired monomer at a reasonable cost. 
The preferred monomer, isoprene, 
was initially obtained only in low 
vield and low purity from the pyroly- 
sis of turpentine. During World War 
I the Germans developed a synthesis 
of 2,3-dimethyl-1.3-butadiene from 
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acetylene, and by the end of that war 
production of “methyl rubber” had 
reached 150 tons per month. The 
product was generally unsatisfactory, 
however, and at the end of the war, 
production was discontinued 

During the period between World 
Wars I and II extensive research and 
development work was done in Ger- 
many and Russia as well as in the 
U. S., England and other countries 
to develop a practical general pur- 
pose synthetic rubber having proper- 
ties at least approaching those of 
natural rubber. During this period, 
1,3-butadiene gradually emerged as 
the workhorse monomer for this pur- 
pose. This development can be at- 
tributed principally to the fact that 
butadiene is readily made by either 
the catalytic dehydrogenation of bu- 
tenes or n-butane or by the catalytic 
conversion of ethyl alcohol 

Commercial production of polybu- 
tadiene rubber apparently started in 
1932. This material em- 
ployed metallic sodium catalyst, and 
initially was made by the “rod” poly- 
merization technique.’ Jacketed auto- 
claves about five feet in diameter and 


Russia in 


REFINER 


of the same depth were fitted with 
removable combs of iron rods (Figure 
1). The rods cleaned, dipped 
in molten sodium, covered with par- 
affin wax and inserted into the reac- 
tor. Butadiene was then admitted 
and, polymerization 
started. The batch reaction required 
four or five days for completion dur- 
ing which careful 


were 


after a_ time, 


temperature con- 
trol was required. The vessel was 
then opened, the rods were with- 
drawn, and the blocks of solid poly- 
butadiene were removed, processed 
to remove catalyst, and residual vola- 
tile hydrocarbons, and blended for 
use as a general purpose rubber 

Starting in 1935 this process was 
replaced by the “rodless” process in 
which dispersions of finely divided 
sodium were employed. However 
sodium-catalyzed polybutadiene ap- 
pears to have remained the mainstay 
of the Russian synthetic rubber in- 
dustry until the close of World War 
II. Table 1 shows estimated produc- 
tion of this material 

In 1946 the U. S. Office of Rubber 
Reserve received a shipment of 18,- 
000 pounds of Russian polybutadiene 
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rubber made by the sodium process.* * 


Tests showed the material to vary 
widely in plasticity and other prop- 
erties among bales and even within 
a single bale. Compared to conven- 
tional U. S.-made GR-S, it was a 
relatively soft, sticky material, and 
the bales cold-flowed badly in storage. 
Physical properties were only fair, 
with tensile around 2000 psi and 
elongations of 350 to 500 percent. 
Flex life and hysteresis were, how- 
ever, equivalent to GR-S. The prod- 
ucts stiffened at —20 to —25 F., and 
in this respect were inferior to either 


GR-S or natural rubber. 

Paralleling the Russian activities, 
potassium-catalyzed polybutadienes 
were developed in Germany as buna 


aes 















































FIGURE 1—Removable combs of iron 
rods upon which the polymer formed in 
early “rod” polymerization techniques.’ 
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85 and Buna 115. Buna 85 produc- 
tion was continued to the end of 
World War II for use principally in 
hard rubber applications, 


TABLE 1 
Russi n of Polybutadiene’ 


Production, 


Production, 
Long Tons 


Long Tons 
25,000 
53,000 
78,500 


Year Year 





1933 
1934 
1935 


1936 


1937 
1938 
1939 


Polybutadiene did not reach the 
important status in the German syn- 
thetic rubber industry that it did in 
Russia for two reasons: (1) Soon after 
the development of the metal-cata- 
lyzed Buna process, the German in- 
dustry discovered and adopted the 
emulsion polymerization process. (2 
Concurrently, German synthetic rub- 
ber industry shifted its interest to 
butadiene-styrene copolymers in pref- 
erence to butadiene homopolymer. 

By the start of World War II, 
emulsion- polymerized butadiene-sty- 
rene copolymers (Buna S, Buna S-3, 
etc.) constituted the bulk of German 
synthetic rubber production, and po- 
tassium-catalyzed polybutadiene, 
while not completely discontinued, 
was relegated to a minor role for 
special applications. 

In 1940, the U. S. was faced with 
a critical rubber shortage, and the 
Rubber Reserve Company was cre- 
ated to develop a U. S. synthetic 
rubber industry. The product chosen 
for large volume production and use 
as a general-purpose rubber was a 
butadiene-styrene copolymer made by 
an emulsion process (GR-S). Some of 
the factors contributing to this deci- 
sion were: 


1. Well-known processes were avail- 
able for the manufacture of buta- 
diene, and some U. S. production 
already was underway for use in 
butadiene-acrylonitrile copolymers; 


2. The manufacture of styrene also 
was well developed; 


3. The emulsion polymerization 
process was familiar to U. S. con- 
cerns based on their own experi- 
mental programs and from patent 
agreements with I. G. Farbenindus- 
trie; and 
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4.German Buna S had been im- 
ported into the United States and 
some rubber processors were familia: 
with it. 

History proved the choice of the 
GR-S polymer, and even the specific 
“mutual” polymerization recipe in 
which it was manufactured, to be a 
wise one. After 1948 the process was 
modified to operate at a lower reac- 
tion temperature; however, except for 
this partial shift to “cold rubber,” 
and certain other minor changes in 
the charge recipe, U. S. synthetic 
rubber production has closely fol- 
lowed the pattern selected in 1940 
Throughout the period of the gov- 
ernment rubber program, and more 
recently in private operation, there 
has been an ever-continuing develop- 
ment program to make better syn- 
thetic rubbers, to widen their areas 
of application, and to make them at 
a lower cost. One frequently-recur- 
of that program has 
been that of developing a high-quality 
homopolymer of butadiene 


ring objective 


Emulsion Polybutadiene 

One possible route to the success- 
ful development of a high-quality 
homopolymer of butadiene was im- 
mediately obvious to the young and 
expanding rubber industry in the U. S 
This was by emulsion polymerization, 
a system in which this country had 
gained considerable experience dur- 
ing the World War II years. Also, 
much could be gained economically 
by using equipment similar to that 
used in the established GR-S indus- 
try. Work toward an emulsion poly- 
butadiene was further encouraged by 
the lower cost of butadiene as com- 
pared to styrene and by periodic 
shortages of benzene, from whicl 
styrene is produced.**® 

Early emulsion polybutadienes pre- 
pared in accordance with the GR-S 
recipe at 122 F. to 51-Mooney vis- 
cosity and to 72 percent conversion 
exhibited poor mill-processing be- 
havior—the dispersions of carbon 
black into the polymer was not as 
satisfactory as in GR-S and the poly- 
butadiene would not adhere to the 
mill. As research progressed in this 
area, polybutadienes were prepared 
at low polymerization temperatures 
(14 F.) possessing 


good physical 
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properties but the polymers had the 
tendency to crystallize when exposed 
to low temperatures for prolonged 
periods of time. On the other hand, 
polybutadienes prepared at 122 F. 
had very good low-temperature prop- 
erties but were harder to process and 
exhibited poorer physical properties. 
Figure 2 shows a few of the physical 
properties of emulsion polybutadiene 
which were affected by polymeriza- 
tion temperatures. As described later, 
these changes in physical properties 
of the raw and vulcanized polymers 
can be attributed to differences in 
the cis-trans ratio of the 1,4-addition 
of butadiene in the polymers at these 
various temperatures; the vinyl con- 
tent (1,2-addition 

the 
temperature range.’ 


remains relatively 
unchanged in 14 F. to 122 F 

As is often necessary in synthetic 
rubber development, a compromise 
was made to obtain a practical rub- 
ber for tire use. In cooperation with 
the Office of Rubber Reserve, Phil- 
lips Petroleum Company developed a 
promising emulsion polybutadiene 
masterbatch on pilot plant scale. A 
successful production run based on 
this development was made in the 
Borger, Texas, Copolymer Plant op- 
erated by U. S. Rubber Company in 
1950.°* The polymerization tempera- 
ture 86 F. 


balance between physical properties 


was chosen at to give a 
ind processing. Processing was fur- 
ther enhanced by modifying the poly- 
merization system to produce a 
polymer of 25-Mooney viscosity as op- 
posed to about 50-Mooney for GR-S. 
Drying, handling and storage prob- 
lems usually associated with a rubber 
of this low viscosity were overcome 
by masterbatching (mixing) the latex 
with HAF black. The 


polybutadiene process as shown in 


an carbon 


Figure 3 was conducted in conven- 
tional production lines for “cold rub- 
ber.” Butadiene was mixed with soap 
solution, modifier and activator and 
pre-cooled before being pumped into 
the the initiator. The 
10 to 12 hours; 


was maintained 


reactor with 
reaction took about 
the temperature 


86 F. 


stopped and blown down under vac- 


at 
The material was then short- 


uum; monomer recovery as compared 
to GR-S production was greatly sim- 
plified as no styrene strippers were 

The 
with antioxidant, 


with HAF 


necessary. latex then 


blended 
batched 


was 
master- 


black, 


carbon 
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in brine, coagulated in dilute 
acid, dewatered, reslurried 


and filtered. It was then conveyed to 


creamed 
sulfuric 
mill, to a circulating 


a hammer all 


dryer and, finally to a hydraulic baler 

Just prior to this successful pro- 
duction of 86 F. polybutadiene mas- 
terbatch promising results 
Government tire tests* were obtained 


very in 
for a similar polybutadiene master- 
batch. As summarized in Table 2 
the polybutadiene exhibited a tread- 
wear rating equal to a 41 F. GR-S 
and developed no cracking in ap- 
proximately 25,000 miles of testing. 

In spite of these promising results, 
both in commercial-scale production 
and tire testing, emulsion polybuta- 
diene was not commercialized. This 
was apparently due, in part, to the 
properties of the polymer (cold flow 
during storage); however, the com- 
pelling reason appears to have been 
the return of an abundant supply of 
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1 
86 


4| 14 


N TEMPERATURE,°F 


2—Polymerization temperature as it affects emulsion polybutadiene rubbers. 


stvrene at a lower cost 

Concurrent with the development 
of emulsion the 
U. S., “alfin” polybutadiene received 
considerable attention by A. A. Mor- 
coworkers under the Gov- 
Rubber Program.® 


The alfin catalyst is a three-compo- 


‘ 


polybutadiene in 


ton and 


ernment Synthetic 


nent catalyst usually consisting of the 
salt 
a sodium alkyl, and sodium chloride. 
This system is capable of produc ing 


sodium of a secondary alcohol, 


very high molecular weight polybu- 


tadienes at a very fast rate—molec- 


ular weights of 7,000,000 have been 
obtained. However, this very molecu- 
lar weight uniqueness has prevented 
this wide- 
spread use. The alfin polybutadiene 


must be treated in special time-con- 


system from. receiving 


suming processes to render it suitable 
for compounding work. Oil extension 
of these polybutadienes has received 
some attention in recent years as a 
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FIGURE 3—Typical emulsion polybutadiene masterbatch process was conducted in conventional production lines for “cold rubber.” 


means of overcoming inherent proc- 
essing difficulties. 


Controlled-Structure 
Polybutadienes 

Within the past three or four years 
a development has occurred that has 
provided a fresh, new approach and 
has revived interest in the preparation 
of superior polybutadiene elastomers. 
This was the development of “stereo- 
specific” catalysts. 

When butadiene polymerizes, the 
monomer molecule may enter the 
growing polymer chain in one of 
three ways: by 1,4-addition in eithe: 
the cis- or trans-configuration or by 
1,2-addition producing a vinyl side 
chain. Figure 4 illustrates sections of 
polymer chains having these struc- 
tures. 

In conventional emulsion polymeri- 
zation of butadiene, these three struc- 
tures are randomly mixed in the poly- 
mer chain. In such emulsion systems 


190 


not much can be done to control this 
composition except, to some extent, 
by controlling the polymerization 
temperature. For example, by reduc- 
ing the temperature from 122 F. to 
14 F. the structure changes from 18.6 
percent cis, 59.3 percent trans and 
19.7 percent vinyl to 7.4, 74.3 and 
17.6 percent cis, trans and vinyl, re- 
spectively. Polybutadiene made with 
the alfin catalyst is also predomi- 
nantly trans, having a structure in the 
same range as emulsion polymers. 


Sodium catalyst gives a polymer that 


is also a mixture of the three possibk 
structures; however, in contrast to 
emulsion processes, the sodium-cata- 
lyzed reaction proceeds principally by 
1,2-addition of the butadiene result- 
ing in a product of high vinyl-side- 
chain content. Polybutadiene made by 
this process at 30 C. contains ap- 
proximately 10 percent cis, 20 per- 
cent trans and 70 percent vinyl con- 
figurations in the polymer chain.” 

It has now been discovered that by 
the use of the proper catalyst (such as 
the organometa! complex catalysts ob- 


TABLE 2 
86 F. Polybutadiene Masterbatch Tire Tests 
(9:00 x 20 Tires) 


Polymer 


Raw Average 
Tread 


Temp. | 
F 


Average 
Treadwear 


Mileage Rating 





86 F. Polybutadiene Black Masterbatch. 
41 F. Butadiene-Styrene Copolymer.. 
Natural Rubber 

GR-S-10 Control... 
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190 
186 
200 


14,500 
14,500 

14,500 | 
14,500 | 
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tained by the reaction of organoalu- 


minum compounds with transition 


metal halides) and conducting the 
polymerization process in a solvent 
such as cyclohexane, the structure of 
the resulting polymer can be con- 
trolled. Under these conditions prod- 
ucts have been made that are almost 
exclusively cis, trans or vinyl or that 
contain specific ratios of the three. 
Thus, it is possible to select conditions 
under which the polymerization re- 
action goes almost exclusively by 1,4- 
addition, giving a series of polymers 
of varying cis and trans contents, es- 
sentially free of vinyl side chains. 
Kraus, Short and Thornton™ de- 
termined the effect of the cis-trans 
ratio on the properties of 1,4-polybu- 
tadienes. This study was based on 
vulcanizates of comparable cures so 
that only the role of cis-trans ratio 
would be measured. Thus, the cross- 
linking level (degree of cure) may or 
may not be optimum for each indi- 
vidual polybutadiene. Figure 5 shows 
the stress-strain properties of carbon 
black-reinforced polybutadienes of 
variable cis-trans ratios versus cis con- 
tent. High tensile strengths were ob- 
tained for a high-trans material (low- 
cis). Tensile values decrease rapidly 
as the cis content is increased to 
about 60 percent where higher values 
are again obtained as one approaches 
100 content. Modulus 
values decrease from low-cis to high- 


percent ci 


cis compounds. The elongation results 
show the high-cis material to be more 
elastomeric than the _ intermediate- 
and high-trans polybutadienes. Resili- 
ence and heat build-up (temperature 


rise of rubber during flexing) tests 
proved to be of great interest. Figure 
6 shows the resilience increasing from 
high-trans polybutadienes to high-cis 
polybutadiene, the latter having a re- 
natural 


rubber. This excellent showing in re- 


siliency slightly superior to 


siliency was reflected in heat build-up 
Figure 7). Heat build-up decreased 
inc reased r 1s 


dramatically with 


tent. 


con- 


In general, marked changes in 
properties occur as the structure of 
the polybutadiene approaches either 
the pure cis or trans structures, with 
only minor changes in the range of 
from 25 to 80 percent cis. As ex- 
pected, however, the polybutadienes 
of high cis content exhibited proper- 
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FIGURE 3—Stress strain properties of carbon black-reinforced polybutadienes of vari- 
able cis-trans ratios versus cis content. High tensile strengths were obtained with high- 
trans, but as cis content increases past 60 percent high tensiles were again obtained. 
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ties like those of natural rubber 
(Hevea) while high-trans-polybuta- 
dienes were not unlike balata and 


gutta percha, naturally occurring iso- 
prene polymers of high trans content. 
The properties of those polymers in 
the range of 25 to 80 percent cis were 
in some respects similar to emulsion 
polybutadienes, but were superior to 
the latter in resilience and low-tem- 
perature properties. As the polybuta- 
diene structures approached either the 
high-cis or high-trans forms a marked 
tendency toward crystallization at low 


temperatures occurred. Polybutadienes 
ranging from 70 to 95 percent trans 
were increasingly crystalline even at 
room temperature. This crystallinity 
in high-trans-polybutadiene was re- 
flected in high gum and tread tensile 
strengths, heat build-up and melting 
temperatures and low resiliency. 
Following the announcement in 1956 
by Phillips Petroleum Company’? of 
the preparation of polybutadienes of 
controlled structures and the work on 
the effect of cis-trans ratios, research 
centered on the development of a 
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FIGURE 7—Heat buildup is less for the higher cis content polybutadiene rubbers. 
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high-cis-polybutadiene as a synthetic 
rubber. Pilot Plant quantities of poly- 
butadiene of the structure: 95 per- 
cent cis, 2 percent trans and 3 per- 
cent vinyl, were soon produced 
(Figure 8). Early experiences with the 
processing of cis-polybutadiene were 
much the same as with emulsion 
polybutadiene—high-Mooney poly- 
mers were difficult to process. How- 
ever, cis-polybutadiene in the 30- to 
35-Mooney range was found to have 
acceptable processing characteristics. 
Additional processing experience was 
soon to show that 95 percent cts- 
polybutadiene of Mooney viscosities 
as high as 60 could be effectively han- 
dled when blended with an equal 
part of natural rubber. Table 3 shows 
typical laboratory test properties of 
95 percent cis-polybutadiene and of 
30:50 cis-polybutadiene-natural rub- 
ber blends as compared to natural 
rubber and to an emulsion butadiene- 
styrene copolymer (SBR 1500). Data 
on original stocks and aged stocks 
show 95 percent cis-polybutadiene to 
be of lower tensile and modulus than 
natural rubber. However, as shown in 
the earlier studies, heat build-up and 
resilience of cis-polybutadiene are 
equal or slightly superior to natural 
rubber. Blends of 
exhibited properties intermediate to 
those of the individual components 
Laboratory abrasion tests on a Good- 


these two rubbers 


year-Huber Angle Abrader showed 
abrasion losses for cis-polybutadiene 
to be only about one-sixth as great as 
for natural rubber and about one- 
fourth as great as emulsion styrene- 
butadiene synthetic rubber stocks 
These excellent laboratory data are 
due, in part, to the lubrication of the 
abrader wheel by cis-polybutadiene 
However, road tire tests support these 
laboratory tests in that 95 percent 
cis-polybutadiene and blends of this 
rubber with natural rubber give ex- 
cellent road wear. 

Table 4 shows the results of actual 
cross-country road tests in the South- 
west. These data clearly show the 
superior abrasion resistance of cis- 
polybutadiene and its blends as com- 
pared to a natural rubber and to 
emulsion butadiene-styrene rubber 
controls under these test conditions. 
The abrasion 


resistance of the cis- 
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FIGURE 8—Pilot plant quantities of 95 
percent cis-polybutadiene rubber. TABLE 3 
Typical Properties of cis-Polybutadiene Tread Compounds 

















50-50 cis- 
polybutadiene compounds increases Polv- nes a 
with an increasing proportion of cis butadiene Blend Rubber SBR 1500 
polybutadiene. The cis-polybutadiene On Original Stocks 
components were superior to the nat- _ “GR: GA Ree : 
ural rubber controls in cracking re- oo —- oar _ 
sistance \T.F = r- — 
r'ruck tire tests in cooperation wit! ao : ‘L2 a 7.7 
Armstrong Rubber Company compar- - _— $$ 
ing a 50/50 blend of cis-polybuta- On Stocks Aged 1 Day at 212 F. in Geer Oven 
diene and natural rubber with natural ; | aes it aie se ons -” 
rubber are in progress. Preliminary - a .- = = 
results indicate that the cis-polybuta- . F 33 xe 39 52 
diene blend is equivalent or slightly srams loss 18 6.4 ) 
superior to the controls in treadwear, = 
slightly inferior to the controls in 
cracking and definitely cose gas the cis-Polybutadiene A. Passenger Tires 
controls in running temperature 
Another polymer of controlled- a 
structure to receive considerable at- aim Baal a — 1 
tention was 80 percent cis-polybuta- Experimental Tire Control Tires Mileage Control = 100 
diene.** This rubber, as mentioned po Ne a mae ss Natal Bathe : sane 
, above, displayed excellent freeze re- 35/50 <is-Polybutadiene-Natural Rubber Blea. | “Sukie” | 3 | giaan 
sistance; it gave a Gehman freeze *°/75 “s-Polybutadiene-Natural Rubber Blend SBR 1500 - 9,000 98 
point of —-97 C. as compared to —52 FEE BEA LY GEIS OE AEG SI 


Vovember, 1958—PETROLEUM REFINER 193 














PETROCHEMICAL DEVELOPMENTS ‘58 





| | CATALYST 














CATALYST | 
REMOVAL 











a 


SOLVENT DRYER BALER 


























REMOVAL 
REACTOR“ ; 
s f | wonomer 
SOLVENT (MONOMER aeuewM. 
DRYER DRYER 


FIGURE 9—A typical solution polymerization process using organometallic catalysts. 
Notice the process step for removal of catalyst. 


C. for SBR 1500 and —61 C. for 
natural rubber. Polybutadienes of this 
structure displayed stress-strain prop- 
erties similar to emulsion polybuta- 
diene and resilience and heat build-up 
equivalent to natural rubber. A rub- 
ber of this structure should prove to 
be outstanding for low temperature 
applications and possible Arctic serv- 
ice. 
Future Prospects 

There has been no announcement 
to date of definite plans to commer- 
cialize cis-polybutadiene or any of the 
other controlled-structure butadiene 
polymers obtainable by solution poly- 
merization processes. It should be 
emphasized, however, that these prod- 


ucts have tremendous potential for 
use in various rubber applications. 
Currently, the high-cis material is of 
greatest interest because of its excep- 
tional abrasion resistance, high resili- 
ence and low heat build-up when 
used in tire tread compounds. 
Production of solution polymers in 
present emulsion SBR plants will re- 
quire a drastic revision of plant equip- 
ment and operating procedures. 
Whereas water is the reaction medium 
for emulsion processes, the ingredients 
used in solution polymerizations must 
be carefully dried—usually to water 
levels below 100 ppm and preferably 
as low as 20 ppm. The product made 
in the solution process dissolves in the 
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reaction medium as it forms. Conse- 
quently, as the reaction proceeds the 
contents become progressively more 
viscous and ultimately at concentra- 
tions above about 10 percent polymer 
reaches the point that agitation is 
sluggish and difficult. This dictates 
that in conventional stirred autoclaves 
a high level of solvent be used; other- 
wise, the reactor contents will set up 
to a solid gel that would prevent tem- 
perature control and could not be re- 
moved from conventional autoclave 
reactors. In contrast, latexes made in 
emulsion processes remain fluid at 
polymer concentrations above 40 per- 
cent. 

Subsequent to the polymerization 
reaction, the solution process usually 
involves steps to deactivate and re- 
move the catalyst and additional steps 
to remove the solvent and introduce 
antioxidants. A schematic drawing of 
such a process is shown in Figure 9 

Although no cost figures are avail- 
able, it would appear that a solution 
polymerization process as shown in 
Figure 9 may be inherently more 
costly by a few cents per pound of 
finished polymer than emulsion proc- 
esses. This difference is due, at least 
in part, to the large volume of solvent 
that must be charged to the solution 
process, removed from the resulting 
polymer, recovered, and re-purified 
for recycling to the process, It is the 
authors’ prediction, however, based 
on a study of the properties of the 
polybutadienes obtainable by this 
method, that despite this expected 
higher cost one or more of them will 
soon be commercialized. 
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How to Separate Xylenes for Profit 


Here’s how to combine the best features of fractionation, 
crystallization and extraction for the most economical 


xylene separation 


J. A. Weedman and R. A. Findlay 


Phillips Petroleum Company, Bartlesville, Okla 


PETROLEUM XYLENES (now 
available in many refineries from cat- 
alytic reforming processes teamed up 
with solvent extraction facilities) can 
be separated into four pure hydrocar- 
bons for chemical intermediates. 
These four are: 

1. Ethylbenzene to make styrene for 

polystyrene, synthetic rubber, etc 
. p-Xylene to make terephthalic 

acid for synthetic fibers, plastics, 


etc, 


hm 


3. m-Xylene, a source of isophthalic 
acid for polyester plastics, paint 
vehicles, etc. 

4. o-Xylene, a substitute for naph- 
thalene in phthalic acid manu- 
facture which is an intermediate 
for alkyd resins used in surface 
coatings. 

Until recently the separation of 
these hydrocarbons from one another 
would not have been commercially 
feasible. Fractionation would have 
been prohibitively expensive because 
of the closeness of their boiling points. 
Since the three xylenes and ethyl- 
benzene are similar in molecular struc- 
ture they would be expected to have 
nearly the same solubility in selective 
solvents and hence liquid-liquid ex- 
traction would not be considered 
practical. Modern developments, par- 
ticularly of crystallization processes, 
have altered this situation. It is now 
possible to separate all four of these 
hydrocarbons in as high purity as 
desired and at costs which are ac- 
ceptable for chemical intermediates. 


Separation Methods 
Boiling and freezing points* for the 
usual components of a typical petro- 


leum xylenes stream are presented in 
Table 1. 

The similar physical properties of 
ethylbenzene and the xylene isomers 
have been a major deterrent to their 
separation and purification in the 
past. Improvements in old separation 


straight fractionation is possible but 
until recently, at least, has required 
an excessive number of trays. Fortu- 
nately because of their similar struc- 
tures ethylbenzene and the xylenes 
form essentially ideal systems. Relative 
volatilities are calculated to be 1.147, 
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FIGURE 1—Phillips’ Xylene-separation process combines fractionation 
and crystallization for the simple straightforward production of pure 
isomers. See Table 2 for complete material balance. 


processes plus the recent development 
of new processes make it possible today 
to separate each component in high 
purity and yield. The various separa- 
tion methods applicable to the petro- 
leum xylenes are briefly discussed be- 
low. 


Fractionation. Separation of ethyl- 


benzene and the xylene isomers by 
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1.058 and 1.019 for the m-xylen 

xylene, ethylbenzene-p-xylene, and p- 
xylene-m-xylene systems, respectively 
Simple calculations indicate that 
about 150 trays are sufficient to sepa- 
rate 98 percent o-xylene in high yield 
from the other components. Such a 
fractionation process is entirely feas- 
ible as evidenced by 
mercial installations. Separation of 99 


several com- 
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percent ethylbenzene from p-xylene is 
somewhat more difficult and requires 
about 350 trays. The fact that Cosden 
Petroleum Corporation® operates such 
a fractionation process on a com- 
mercial scale indicates its feasibility. 

Even with today’s ultra-fractiona- 
tion equipment the 800 trays required 
to completely separate m-xylene and 
p-xylene is considered to be a pro- 
hibitively expensive fractionation, It 
is fortunate that crystallization offers 
a more economical method. 


Crystallization. Low-temperature 
fractional crystallization is generally 
employed for the recovery of high- 
purity p-xylene from m-xylene and 
other components. By appropriate 
modifications of the crystallization 
process high-purity m-xylene may be 
separated when desired. 

1.Ordinary Crystallization. Be- 
cause of its higher freezing point, 
p-xylene alone will crystallize from a 
typical mixture of xylene isomers 
upon temperature reduction until a 
eutectic is reached. Temperature re- 
duction must cease upon reaching a 
eutectic (a few degrees before reach- 
ing it in commercial operations) as 
additional cooling would cause 
another component to freeze out with 
the p-xylene. For a binary mixture of 
p-xylene and m-xylene the eutectic 
has a composition of 13 mol percent 
p-xylene and a temperature of —63 F.' 
Maximum recovery of p-xylene from 
a 30-70 mol mixture of p-xylene and 
m-xylene is obtained by cooling to 
—63 F with a 65 percent yield of the 
contained p-xylene as crystals. Appli- 
cation of ordinary crystallization to a 
mixture can thus produce but one 
pure component and a eutectic mix- 
ture. These principles are discussed in 
more detail elsewhere.’ If recovery of 
more than one component in high 
purity is desired, resort is made to 
“extractive” or “adductive” 
lization. 

2. Extractive Crystallization. Ad- 
ditional p-xylene may be recovered 
by crystallization by diluting the feed- 
stock with a low-freezing hydrocarbon 
and by cooling to lower temperatures. 
In fact higher recoveries of p-xylene 
are obtained by crystallization of a 
mixed xylene stream before o-xylene 
and ethylbenzene are removed by 
fractionation. For example dilution 


crystal- 
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of the previous 70-30 m-xylene-p- 
xylene mixture with an equal volume 
of a 30-70 o-xylene-ethylbenzene mix- 
ture would yield a typical mixed 
xylene stream of composition: 


Component Mole Percent 
p-xylene 15 
m-xylene 35 
o-xylene 15 
ethylbenzene 35 


The above mixture may now be 
111 F before a eutectic 


is reached with a p-xylene concen- 


cooled to - 


tration of 5.4 mol percent. Recovery 
of p-xylene is now calculated to be 


TABLE 1—Boiling and Freezing Points of 
Petroleum Xylenes 





! 
Component B.P., F F.P., F 
Ethylbenzene | 277.14 138.96 
p-xylene 281.03 55.87 
m-xviene 282.39 54.17 
o-xylene 291.95 13.33 


67.5 percent. Actually the increase in 
yield (from 65 percent to 67.5 per- 
cent) is hardly worth the extra re- 
frigeration required in lowering the 
temperature of a doubled quantity of 
feedstock from —63 F to —111 F. 

Crystallization of p-xylene in excess 
of its binary eutectic limitation is thus 
seen to be possible in the presence of 
an added solvent. Removal of the 
solvent now yields a mixture on the 
“other side” of the eutectic from 
which another component may be 
crystallized in high purity upon cool- 
ing. Both p-xylene and m-xylene are 
thus recovered in high purity by the 
following steps: (1) add an equal 
volume of a low-freezing hydrocarbon 
such as n-pentane to the xylene 
binary; (2) cool the 3-component 
mixture to its first eutectic with re- 
covery of high-purity p-xylene crys- 
tals; (3) remove the n-pentane by 
fractionation and recycle it to step 
(1); (4) cool the new binary to its 
eutectic with crystailization of high- 
purity m-xylene; (5) recycle the re- 
The 
principles of extractive crystallization 
are discussed in greater detail else- 
where.” 

3. Adductive Crystallization 

(a) Using Molecular Compounds. 
Egan and Luthy*® have determined 
the solid-liquid equilibria for the 
carbon - tetrachloride - p-xylene - m- 
xylene system and propose to utilize 


maining eutectic to step (1 


PETROLEUM REFINER 





carbon tetrachloride as a means ol 
“bypassing the eutectic” between m- 
xylene and p-xylene. This can be 
accomplished because carbon tetra- 
chloride forms an equimolar com- 
pound with p-xylene but not with 
m-xylene. While the m-xylene-p- 
xylene eutectic in the binary system 
is reached when the mother liquor 
still contains about 13 percent p- 
xylene, the ternary eutectic between 
the CC1,-p-xylene compound, CC1,, 
and m-xylene is at a point where the 
mother liquor contains only about 
one percent p-xylene. On a carbon 
tetrachloride-free basis 
sponds to a xylene mixture containing 
only two percent p-xylene. The in- 
creased yield of p-xylene in the latter 
process is obvious. 


this corre- 


It is thus possible to add carbon 
tetrachloride to a binary mixture of 
m-xylene and p-xylene in the proper 
amount and crystallize out the molec- 
ular compound CC1,-p-xylene to a 
point near the ternary eutectic. Re- 
moval of carbon tetrachloride from 
both streams produces high-purity 
p-xylene and a mother liquor having 
95-98 percent m-xylene. The advan- 
tage of this process over a typical 
extractive crystallization process (in 
which the extraneous material remains 
in the liquid phase 
permits the recovery 


is that the forme: 
of additional 
p-xylene at the same operating tem- 
perature. Thus less internal recycle 
of xylenes and extraneous agent 
should be required to effect separation 
of a mixture into high-purity p-xylene 
and m-xylene. 

Any proposed process using carbon 
tetrachloride or other compounds 
forming molecular compounds is prob- 
ably best “adductive 
crystallization” since the extraneous 


classified as 


material results in crystallization of 
the bulk of the p-xylene as a molec- 
ular compound at temperatures much: 
higher than would otherwise be the 
case. 

b) Using “Clathrate” Compounds. 
Instead of precipitating a true molec- 
ular compound like p-xylene-carbon 
tetrachloride, separations can be 
achieved using “clathrates,” wherein 
one molecule is held within the crys- 
talline framework of another as 
though trapped in a cage. It has re- 
cently been discovered that p-xylene 
concentrates may be recovered from 
Vol. 37, No. 11 





other C, aromatic hydrocarbons by 
clathration with certain inorganic 
complex compounds.* This new class 
of clathrate formers exhibits good se- 
lectivity for forming crystals contain- 
ing certain organic molecules, the se- 
lectivity being based on the shape of 
the molecule. The new clathrate 
formers contain three components, a 
metal atom, a basic nitrogen com- 
pound, and the anion. Each compo- 
nent plays an important role in deter- 
mining the type of organic molecule 
that will be clathrated. Many of the 
transition elements such as nickel, co- 
balt, manganese, iron, copper, and 
zinc are suitable as the metal atom. 
The substituted pyridines and quino- 
lines may be used as the basic nitro- 
gen compound. The anion may be a 
simple mono-atomic ion such as chlo- 
ride or bromide, or a polyatomic ion 
such as thiocyanate, formate, cyanide, 
or nitrate. 

The clathrates are formed very rap- 
idly—required reaction time is less 
than one minute. The clathrate may 
be formed from the complex and the 
feed mixture by (1) stirring the com- 
plex as a suspension in the liquid feed 
mixture, (2) contacting the feed mix- 
ture with a solution of the clathrate 
former in a solvent at an elevated 
temperature, then cooling and filter- 
ing, and (3) contacting a suspension 
of the complex in an inert organic 
fluid (which does not dissolve the 
complex) with the feed mixture. The 
desired constituent may be recovered 
from the clathrate by steam stripping. 

Using Ni (4-methylpyridine), 

SCN), as the clathrate former and 
typical mixtures of xylene isomers, 
p-xylene was recovered by steam- 
stripping with the following increases 
in concentration: from 19.4 percent 
to 50 percent; from 23.0 percent to 
46.5 percent; from 26.9 percent to 
84.2 percent; from 18.8 percent to 
70.6 percent; and from 78.7 percent 
to 97.7 percent. Considerable p-xylene 
was left in the filtrate in each case so 
that recovery of p-xylene varied from 
530 to 80 percent. To obtain higher 
p-xylene purities and increased yields, 
several stages of the clathration proc- 
ess would be required. Economics of 
such a complicated, multistage reac- 
tion process might not be as favorable 
as for the low-temperature crystalli- 
zation process of separation in the 
case of »-xylene. It is not known to 
what extent improved upgrading 





could be achieved by greater effi- 
ciency in separating mother liquor 
from crystals. 

By varying the composition of the 
clathrate former, m-xylene and 
o-xylene may also be recovered in 
about the same purities and yields as 
given for p-xylene. The clathration 
process may, therefore, be used to best 
advantage in the recovery of m-xylene. 


Extraction. Because of their similar 
molecular structures the xylene iso- 
mers and ethylbenzene are essentially 
equally soluble in all known solvents 
and therefore cannot be separated by 
straightforward solvent extraction 
processes. Separation is possible, how- 
ever, by an ‘‘extraction”’ process 
wherein the “solvent” forms a com- 
plex with one of the isomers. To de- 
scribe such a process as extraction is 
probably a misnomer. Adduction, 
clathration, or selective compound- 
formation would probably be more 
nearly correct. 

Batch experiments have shown that 
m-xylene may be selectively removed 
from mixtures of the xylene isomers 
by extraction with a hydrogen flu- 
oride-boron trifluoride (HF-BF, 
mixture.*? The extracted m-xylene is 
recovered from the extract solution by 
vaporizing the HF-BF, mixture there- 
from at moderately low temperatures. 
All the xylene isomers react extremely 
rapidly and reversibly with HF-BF, to 
form complexes in which the mole 
ratio of BF, to hydrocarbon is one. 
The complexes are soluble in excess 
HF but uncomplexed xylene is sub- 
stantially insoluble. The m-xylene 
complex is much more stable than the 
complexes of the other two xylene iso- 
mers; this explains the preferential ex- 
traction of m-xylene into the acid layer. 

Selectivity of the HF-BF, mixture 
for the m-xylene isomer over the 
o-xylene and p-xylene isomers is about 
10 and 20, respectively. A counter- 
current extraction tower containing 
four or five theoretical stages should 
produce a 95 percent m-xylene prod- 
uct from a typical xylene mixture ac- 
cording to laboratory experiments 


Selective Sulfonation. The oldest 
method of separating the xylene iso- 
mers is probably that of selective sul- 
fonation. This process is based on the 
principle that the rate of sulfonation 
of m-xylene is faster than that of 
o-xylene, p-xylene, or ethylbenzene 
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and that the rate of hydrolysis of 
m-xylene sulfonic acid is faster than 
that of the other xylene sulfonic acids. 
Clarke and Taylor’ have pointed out, 
however, that selective sulfonation by 
itself will not effect a complete sep- 
aration of the xylene isomers. In 
order to prepare each of the 3 xylenes 
in a pure condition, a series of oper- 
ations must be carried out. These are: 
(a) fractional distillation; (b) selec- 
tive sulfonation; (c) fractional crys- 
tallization of the xylene sulfonic acids; 
and (d) selective hydrolysis of the 
xylene sulfonic acids at different tem- 
peratures. Some of the above-men- 
tioned steps could probably be omit- 
ted by substitution of today’s more 
modern processes. The complete se- 
quence of operations would appear to 
be prohibitively expensive for com- 
mercial operations today but the Ger- 
mans reportedly used such a process 
in earlier years. Complete details are 
given by Clarke and Taylor.’ 


Phillips’ Xylenes-Separation 
Process 

Despite the many new approaches 
to xylene separations, it is possible to 
design a plant for complete separation 
of the isomers in high purity using 
only fractional distillation and ordi- 
nary crystallization. Phillips Petro- 
leum Company has developed such a 
process as illustrated in the flow dia- 
gram of Figure 1. No extraneous sol- 
vents, adduct-formers, or clathration 
complexes are needed. For simplicity 
it is assumed that toluene and 9-car- 
bon aromatics are absent from the 
feed stream. 


Removal of o-Xylene. The mixed- 
xylenes feed stream is combined with 
a minor amount of o-xylene recycle 
material and is fractionated in a dis- 
tillation column having about 150 
trays. The bottom product contains 
about 98 percent pure o-xylene. The 
actual number of trays to be used in 
such a separation would be chosen on 
the basis of economic computations 
taking into account fuel costs in the 
area where the plant was to be built, 
investment requirements, etc. 
Increased knowledge of fractionator 
tray design in recent years has made 
it possible to reduce the investment 
required for superfractionators of this 
type. Closer tray spacing and use of 
taller columns permit building a frac- 
tionator for this service in two col- 
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TABLE 2—Matertal Selence for Phillips Xylenes Separation Process 








Stream No. 




















| 
| 











1 

(See Figure 1) a | (6) (7) (8) (>) | (ie) | (ay | (42) (13) 
— - tere: | o- j | | a | | 

| Xylene | | Concen-| Concen- | 

o- Column) Ethyl- | Crys- | trated “a - m- 90 m- o- 

| Xylene Over- Benzene) tallizer m- Xylene | Xylene | Xylene m- | Xylene Xylene 
Name Feed | Product) head | Product) Feed Xylene Xylene Product} Recycle Recycle Xylene | Product) Recycle 
Amount Pounds. ...... 100 | 20.1 83.9 | 2.2 | 805 | 618 352 | 18.7 16.5 21.8 40.0 36.0 4.0 
Composition, Wt. } | | ie 
Ethylbenezene. . . . 25 0.1 30.0 | 99.0 2.0 | 2.6 0.9 Trace | 2.2 8.0 Trace Trace Trace 
p-Xylene. | 20 0.4 24.0 0.5 33.2 13.5 | 70.0 98.5 | 35.0 27.6 38 | 4.0 2.0 
m-Xylene. . ae ee ae 4.0 | 05 62.4 80.8 | 28.0 15 | 60.1 64.4 90.5 95.0 50.0 
o-Xylene.......... -+| 20 | 98.0 2.0 | Trace 2.4 3.1 Ll Trace | 2.7 | Trace 5.7 1.0 48.0 

| | 

umns operating in series, if desired, tially a m-xylene-p-xylene mixture a filter at the column top. By this 


thus saving intermediate pumps, lines, 
and instrumentation. 


Removal of Ethylbenzene. The 
overhead product from the o-xylene 
column is joined by a recycle stream 
and flows to the ethylbenzene column 
which contains about 350 trays more 
or less. This fractionator will be built 
in the form of, say, 4 actual columns 
hooked up in series to operate as a 
single unit. The overhead product 
would be 99 percent pure ethylben- 
zene suitable for styrene manufacture. 
The bottom product would be essen- 


TABLE 3—Typical Mixed Xylene 
Feed Stocks 








Composition, Weight % 








Feed Stock No. BeBe Se 

Toluene. . . | 3.5 3.9 
Ethylbenzene. | 17.5 | 18.6 | 33.1 
p-Xylene. | 17.8 15.8 | 16.0 
m-Xylene..... | 38.0 | 39.6 | 30.2 
oXylene. . , | 26.7 20.0 | 168 
C*s Aromatics. i ws 2.5 “sl 








TABLE 4—Typical Products from Phillips 
Continuous Crystallization Process 














Composition Mother | p-Xylene 
Wt., & Liquor Product 
Toluene. .. 2.2 0.3 
Ethylbenzene.. . . 35.2 0.5 
-Xylene.. bas vine 6.6 98.5 
m-Xylene : d 35.8 0.6 
oXylene.... . 19.6 0.1 
| Ree ¥ ‘| 0.6 0.04 











TABLE 5—Pilot Plant Operation of 
Phillips P-Xylene Process 








Temperatures, F 

Feed from Freezer. 22 -28 

Column Bottom. . va 73 74 
Solids in Feed Slurry, We., %.. 42 45.2 
sueeqeem,, pele meds 

Column f : 90 88 

Recycle AS saan ai 6 4 69 

Product Stream . 85 75.5 
Flow Rates, gal/hr/sq. ft. 

Column Area 

BEES Séb0s cecicdies oe ‘ 180 90 

Product. .| 130 75 
Product Yield, ‘vol. “% of feed. 42 45 
p-Xylene Content, mol % 

SSE EE OP ee , 60.0 59.5 
pS | FES 31.5 27.6 
Bottom Product. . 98.1 99.4 
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suitable for feed to a crystallization 
process. 


Manufacture of p-Xylene. Bottom 
product from the ethylbenzene frac- 
tionator is cooled by heat exchange to 
about —10 F, joins recycle material 
from a later stage in the process, and 
flows through freezers in which the 
temperature is lowered to within a 
few degrees of the binary eutectic 
point for the feed. During this step 
about 65 percent of the p-xylene pres- 
ent in the feed is frozen. As explained 
above, this is the maximum amount 
of p-xylene which can be frozen with- 
out also crystallizing m-xylene along 
with the p-xylene as a eutectic mix- 
ture. The temperature at this point is 
around —60 F. The slurry of p-xylene 
crystals is fed to a conventional cen- 
trifuge or filter which produces a crys- 
tal containing about 70 per- 
cent p-xylene and a “mother liquor” 
containing about 13.5 percent p- 
xylene. The crystal cake proceeds to 
further purification and the “mother 
liquor” flows through the heat ex- 
changer cooling incoming feed. 


“cake” 


Filter cake is melted and recrystal- 
lized in a freezer to a temperature of 
about —-12 F. The frozen slurry is fed 
directly to a Phillips continuous, coun- 
tercurrent crystallizer column. Oper- 
ation of this new process has been de- 
scribed elsewhere.’ Briefly, the crystals 
flow downward in a column counter- 
current to molten reflux from a melter 
at the bottom. Up-flowing reflux re- 
freezes on the colder crystals it meets 
as it ascends the column, and is thus 
returned to the base of the column. 
Impure crystals are melted within the 
column and all liquid in the inter- 
stices of the crystal mass is forced out 
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mechanism the Phillips column pro- 
duces an exceptionally high-purity 
product in high yield. The bottom 
product from the column amounts to 
100 percent of the crystal phase enter- 
ing the column, as nearly as can be 
determined by material balance. 
Recycle liquid from the column 
feed. 


If the column is operated at high 


filters is returned to the chiller 


throughput the p-xylene product will 
be over 98 percent pure. By decreas- 
ing the throughput somewhat, prod- 
can be 
point desired, e.g., 99.5 percent. 


uct purity increased to any 


Purification of m-Xylene. The 
mother liquor from the filters of the 
crystallization process contains about 
80 percent m-xylene. This product can 
be sold as such or can be upgraded 
further. Although complete separation 
of m-xylene and p-xylene by fraction- 
up- 
grading of m-xylene from 80 percent 
purity to 90 percent is feasible be- 
cause the change in concentration de- 
About 200 trays serves 
to make a 90 percent pure bottom 


ation is considered uneconomic, 


sired is small. 


product and an overhead product 
containing about 64 percent m-xylene 
Although this is far from a complete 
separation of the two isomers, it is 
sufficient to permit return of the over- 
head product to crystallization for 
further p-xylene recovery. In othe: 
words, the m-xylene fractionator is 
used solely “bypass” the eutectic 
between m-xylene and p-xylene and, 
in conjunction with the Phillips crys- 
tallizer, to accomplish complete sep- 
aration of the two isomers. Since the 
m-xylene recycle contains about 8 per- 
cent ethylbenzene, it must be returned 
to the ethylbenzene fractionator to 


to 
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prevent pyramiding of this hydrocar- 
bon in the crystallization plant. 

If 95 percent pure m-xylene is de- 
sired it is necessary to remove o-xylene 
in a final (approximately 50-tray) 
fractionator. 

A calculated material balance for 
the process shown in Figure 1 is given 
in Table 2. 


Operation of Process. The com- 
plete process as described has not been 
operated on a commercial scale as yet. 
The most novel step from the refiner’s 
viewpoint, the use of the Phillips 
countercurrent-column process, has 
been in successful operation for about 
five years at the Phillips Chemical 
Company p-xylene plant at Big Spring, 
Texas.° 

Petroleum xylene feed stocks vary 
appreciably in composition, depend- 
ing mainly on the character of the 
naphtha charged to the catalytic re- 
forming process. Changes in operating 
conditions of the reforming unit have 
a secondary effect on composition, 
however. Analyses of typical mixed 
xylenes are given in Table 3. A large 
variation is observed in ethylbenzene 
content which probably reflects differ- 
ences in ethylcyclohexane content of 
the naphtha. 

Typical products from the Phillips 
Chemical Company commercial con- 
tinuous crystallization process are 
shown in Table 4. Table 5 gives data 
on operation of a Phillips crystalliza- 
tion pilot plant making higher-purity 
p-xylene. In these cases the crystallizer 
was operating on feed stocks of some- 
what different composition than the 
one described for the process above. 
Test work has demonstrated, and 
later commercial operations have con- 
firmed, that a scheme similar to Fig- 
ure | produces a feed material which 
processes even better in the Phillips 
crystallizer than the unfractionated 
xylenes. 

The superfractionator steps in the 
process of Figure 1 can be designed 
with exactitude based on: 

(a) Experience in smaller scale 
fractionation of individual xylenes 
from a mixture. 

(b) Detailed modern knowledge of 
fractionator design from Fractionation 
Research, Inc., the AIChE program 
on tray efficiencies, etc. 

Actually, some of the individual 
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fractionation steps are being operated 
commercially by different companies. 
Cosden Petroleum Corporation’ at Big 
Spring, Texas, fractionates 99 percent 
ethyl-benzene in high yield from 
mixed xylenes and Suntide Refining 
Company’*® at Corpus Christi, Texas, 
is reported to be manufacturing o-xy- 
lene by fractionation with 120 trays. 
No one, as far as is known, is using a 
fractionator to “bypass” the m-xylene- 
p-xylene eutectic but this operation 
has been demonstrated in semi-com- 
mercial fractionators in Phillips Petro- 
leum Company pilot plant work. The 
Phillips separation process depicted in 


ns FEED 








tion process which Egan and Luthy’ 
state might be used commercially. 
Ethylbenzene and o-xylene may be 
fractionated from the mixed xylene 
feedstock either before or after the 
adductive crystallization step. Let us 
assume they are removed before crys- 
tallization as in the Phillips process. 
The binary mixture of m-xylene and 
p-xylene is then diluted with carbon 
tetrachloride and charged to the crys- 
tallizer as shown in Figure 2. The 
temperature is lowered to just above 
—105 F (eutectic) in the crystallizer 
with maximum crystallization of the 
p-xylene-carbon-tetrachloride adduct 
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chloride for xy 
meta and para isomers. 


Figure 1 has the advantages of using 
only commercially proven processes 
and of requiring no solvents or clath- 
rate-formers. 


Alternate Processes 

Because of the fact that o-xylene 
and ethylbenzene may be econom- 
ically fractionated from the xylene 
isomers, it is unlikely that alternate 
processes would be considered for 
commercial plants today. There are, 
however, several alternate processes to 
consider for the separation of p-xylene 
and m-xylene. 


Adductive Crystallization 

Using Molecular Compounds. It is 
not known whether the adductive 
crystallization process described by 
Egan and Luthy’ is used commercially 
by Oronite Chemical Company for 
the separation of p-xylene and m- 
xylene. A flow diagram is presented in 
Figure 2 of an adductive crystalliza- 
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ical adductive crystallization process using carbon tetra- 
separation, This method is best suited for separating 


The adduct is separated from the bulk 
of the mother liquor by centrifuging 
and purified of entrained mother 
liquor by a washing step and addi- 
tional centrifuging. The adduct is 
then decomposed in a melt tank and 
high-purity p-xylene and recycle car- 
bon tetrachloride recovered by frac- 
tionation. Mother liquor from the first 
centrifuge is fractionated for separa- 
tion of recycle carbon tetrachloride 
and m-xylene with a purity of 95 to 
98 percent. 

From the limited information avail- 
able the adductive crystallization 
method appears to have attractive 
possibilities for separation of m-xylene 
and p-xylene. However, refrigeration 
costs will be high because of the neces- 
sity of cooling feedstock and carbon 
tetrachloride to —105 F and of freez- 
ing both p-xylene and an equimolar 
amount of carbon tetrachloride. Re- 
covery of solvent from both streams 
and loss of carbon tetrachloride will be 
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added costs. Toxicity of carbon tetra- 
chloride is another deterring factor in 
considering this process. 

Using Clathrates. Adductive crys- 
tallization processes using clathrates 
of the type described by Schaeffer, 
et al® offer promise of becoming eco- 
nomically attractive separation meth- 
ods for the xylenes in the future. Be- 
cause of relatively low selectivities, 
the clathrate formers investigated by 
Schaeffer, however, would require a 
rather complicated array of reaction 
and separation steps in order to ob- 
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tain high-purity p-xylene and m-xylene 
products. Development of more spe- 
cific clathrate formers permitting sep- 
aration of high-purity products in 
single step operations will probably 
follow. Such efficient processes might 
well replace fractionation and crystal- 
lization for separation of the xylenes. 
However, problems of solids-handling 
and cost of the clathrate-formers are 
disadvantages which must be over- 
come before such processes are com- 
mercialized. 


Extractive Crystallization 


As discussed previously, extractive 
crystallization employs a low-freezing 
diluent for “‘jumping’’ the eutectic 
and thus makes it possible to recover 
both m-xylene and p-xylene in high 
purity by separate crystallization steps. 
Details of this process are presented 
elsewhere.’ Disadvantages of this proc- 
ess in comparison with adductive crys- 
tallization are (1) considerably lower 
temperatures must be used for 


p-xylene crystallization, (2) increased 
amounts of diluent must be recycled, 
and (3) a separate crystallization step 
is required for recovery of high-purity 


m-xylene. Extractive crystallization 
might be made more competitive, 
however, by using ethylene as both the 
diluent and as an internal refrigerant. 
The latter expedient would eliminate 
the usual expensive heat-exchange 
equipment used in cooling the xylenes 
to low temperatures. 


Extraction 

The previously described HF-BF, 
extraction process of McCaulay et al? 
appears entirely operable for the sep- 
aration of m-xylene and p-xylene. 
Corrosion and materials of construc- 
tion are problems, no doubt. Insuffi- 
cient information is available, how- 
ever, to compare it with the 
crystallization processes. No commer- 
cial installations are believed to have 
been made to date. 


Selective Sulfonation 
The relatively complicated and ex- 
pensive sulfonation process has already 
been displaced by fractionation and 
crystallization. It will probably not be 
used in the future except possibly for 
laboratory purifications.’ 


Conclusion 

The past five years have witnessed 
an unusual ferment of activity in the 
field of xylenes separations. Commer- 
cial production of p-xylene has become 
widespread and research in separation 
methods has been in vogue. The re- 
finer who wishes to upgrade his mixed 
xylenes into petrochemical intermedi- 
ates has a choice of several routes, de- 
pending on which individual xylenes 
he wishes to make: 

1. Superfractionation in tall frac- 
tionators with up to 350 trays for 
o-xylene and ethylbenzene. 

2. Ordinary crystallization at low- 
ered temperatures for p-xylene manu- 
facture. 

3. Adductive crystallization using 
either molecular compounds or clath- 
rates to yield more p-xylene or to make 
m-xylene in high purity. 

4. Extractive crystallization for the 
same purpose. 

5. Selective chemical methods such 
as the HF-BF, extraction. 


6. Ordinary crystallization plus su- 
perfractionation for m-xylene manu- 
facture. As might be expected the 
newer methods have disadvantages as 
well as advantages. 


Actually all the xylenes can be sep- 
arated using only the commercially 
proven methods of superfractionation 
and ordinary crystallization. The Phil- 
lips continuous crystallization column 
process readily produces 98 to 99 per- 
cent pure p-xylene as desired and su- 
perfractionation can be used to make 
the others in equivalent purities. The 
only real problem the refiner must 
solve, if he has a xylene feedstock, is 
that of locating a good and assured 
market for his product. 
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Which Project Gets Research Money ? 


Here’s how Spencer Chemical evaluates research projects 


and keeps its research program balanced 


Oo. V. Luke 
Spencer Chemical Company, Merriam, Kansas 


RESEARCH PROJECT SOURCES are numerous 
and happy is the research director who has more 
projects than either dollars or manpower. Though this is 
the situation in most well run research groups, it is not 
necessarily true in every case. Unless the sources of re- 
search ideas are cultivated, stimulated and otherwise en- 
couraged, they will withdraw and stop contributing to 
the program. The suggestions come from all divisions of 
the company; from sales, production, marketing, and 
research. 

Most of the ideas come from the researcher himself. 
He suggests an extension of a research problem he has 
worked on previously, or an analogy to one that has 
been successfully carried out. The next largest number 
come from the operating departments of the company. 
The production man has a flash of genius concerning a 
variation in the product now being produced. The qual- 
ity control people suggest a method of improving the 
purity of a product, perhaps of removing an impurity for 
sale as a by-product. The salesman has numerous ideas 
about better products which would be easier to move 
than the existing line. The sales people also bring in re- 
quests for new products to fill a need they have observed 
in their contacts with customers. Finally management, 
which has a better view of the over-all picture than any 
single specialized group in the company, contributes some 
suggestions, though these more often point up generalized 
areas of interest rather than specific or detailed sugges- 
tions. 

The wise research director is sensitive to all these 
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sources. He will be most successful if he integrates all 
these ideas into a balanced program. And if he does this, 
he will find that he is more coordinator than director. 
He is a liaison to all the voices and interests of the 
company. 

If the director has successfully cultivated all the de- 
scribed sources and perhaps others not listed here, he will 
find that he has an annual program from two to ten 
times larger than his budget and manpower permit. Now 
the program must be pared and priorities established. 


PROJECT EVALUATION 


Management, which played a lesser role in the gather- 
ing of research ideas, now plays a major role in evaluating 


Successful Research Hinges on.. . 
* Company Policy 
Technical Success 
Economic Success 
Manpower Available 


Balanced Research Program 
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those ideas and in selecting those most likely to bring re- 
turns to the corporation. These selections are made on 
the basis of the following five considerations. 


1. Company Policy. A much maligned phrase, it is 
used here to denote the need to conform to existing com- 
pany “expertese” or know-how. There are no inviolable 
rules in this area, but most management will want re- 
search to produce processes or products which extend or 
expand existing lines. It can thus make best use of its 
existing know-how in production and sales. A company 
whose present products are ammonia and methanol would 
be ill-advised to add the production and sale of a single 
pharmaceutical chemical to its line. While it might be 
very farsighted to diversify into the pharmaceutical field, 
its management is wise enough to recognize that a size- 
able technical effort will be required to support its entry 
into this field. In addition, its sales force must be supple- 
mented with sales personnel knowledgeable in this new 
field. Thus while recommendations for research on phar- 
maceutical products on a broad front might be approved, 
a recommendation for research on a single pharmaceuti- 
cal would probably be turned down. This is not neces- 
sarily as obvious as the statement makes it seem. A sug- 
gestion to study the reaction of ammonia and carbon 
dioxide to produce urea, biuret, and polyurets (Equation 
1) would appear reasonable to the management of the 
above described company. The products might well find 
markets in fertilizer or other agricultural fields in which 
the company is already active. 


NH, + CO, > NH,CONH, + 
NH,CONHCONH, + NH,CONHCONHCONH, (1) 


However, a study of the reaction of ammonia, potas- 
sium cyanide, carbon dioxide and acetophenone to make 
methyl phenyl hydantoin (Equation 2) useful as an anti- 
convulsant, should be deferred until the larger decision 
of whether or not to diversify into the pharmaceutical 
field is settled. 


NH,+CO,-+KCN+CH,COC,H,> HN CO (2) 
NH 
Gc —C— CA, 
cu 


2. Probability of Technical Success. This is a difficult 
bit of crystal ball gazing, requiring the combined ef- 
forts of research supervisors and directors. All reasonable 
doubts should be resolved in favor of the research project. 
However, some guidance is available in the assessment 
of technical feasibility. Consideration should be given 
as to whether the suggestion is in a new, relatively un- 
explored field or in a field which has been worked over 
for. many years. While it is foolish to assume that every- 
thing has been discovered in an older field, the percent- 
ages will favor more breakthroughs in the new ones. The 
point of diminishing returns is reached at some stage in 
any endeavor. Deciding where this point lies is the most 
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difficult, but most important, job assigned to research 
management. 


3. Probability of Economic Success. This evaluation 
applies only to that research which is far enough along 
that a product can be described and a possible end use 
can be assigned. At this point are required the special 
disciplines of process evaluation and market research. In 
Spencer Chemical Company the former is found in the 
Research division and the latter in the appropriate op- 
erating division in which the product may be marketed, 
i.e., agricultural, plastic, or industrial chemicals. 

The evaluation of the process requires preparation of a 
proposed manufacturing flow diagram. Using informa- 
tion obtainable from the research chemist as to yields, 
reaction rates, reaction conditions of temperature and 
pressure, reactant and product properties, the chemist or 
engineer assigned to the evaluation will draw a prelimi- 
nary flow sheet. From this a rough assessment of capital 
cost, raw material cost, operating costs can be obtained. 
Using a factor for profitability, overhead and other items 
peculiar to the corporation carrying out the study, an 
estimate of a potential sales price can be obtained. 

In the meantime the market research people are mak- 
ing an estimate of the end uses, the market size of each, 
and the potential growth of the product being evaluated. 
Some idea is also obtained of the practical price range 
which could be realized from this product. If a market 
already exists for competitive products, the price struc- 
ture will already be set. 

When the above information is obtained, corporate 
management can make a decision as to the feasibility of 
continuing the development of the product. All products 
ready to pass from the laboratory to the pilot plant stage 
should be subjected to the above scrutiny. After leaving 
the laboratory, the rate of expenditure on a single proj- 
ect multiplies rapidly. The further development of a suc- 
cessful research project through the pilot plant stage re- 
quires large capital expenditures relative to laboratory 
costs. It also generally involves a continuous operation 
with engineers and operators assigned on a 24-hour basis 
It is of utmost importance that the economic feasibility 
of this project be demonstrated as clearly as possible be- 
fore the company commits itself to this larger expenditure 
of money. 

In addition, many projects still in the laboratory re- 
search phase should be evaluated in a similar, though 
more cursory, manner. In the simplest case the rough 
rule of thumb of doubling the raw material cost to de- 
termine the total factory cost is sufficient to determine 
whether the process is within range of economic feasibil- 
ity. The obvious danger here is in carrying out the evalu- 
ation without considering the possibility of improving 
the process by further reaction studies. To counter this a 
second evaluation is generally given with the first, show- 
ing what improvement can be achieved if yields are in- 
creased to 100 percent and raw material costs are extra- 
polated downward. Projects which are still questionable 
under these circumstances are better postponed in favor 
of newer ones. 
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4. Availability of Manpower. This refers not so much 
to the number as to the skills of the available manpower. 
Many of the techniques in common practice today in the 
petrochemical industry are not taught in schools. To 
some extent this is due to equipment limitations. To some 
extent it is due to the tendency to teach “classical” chem- 
istry not in tune with modern industrial techniques. Skill 
in the gas phase chlorination of hydrocarbons will not 
reside inherently in the new graduate whose dissertation 
was on the resolution of optically active steroids. Hence, 
the available skills will help determine which project gets 
the research dollar, and which gets postponed pending 
recruitment or development of the necessary skills. 


5. Balancing the Program. So far no differentiation 
has been made between the types of research projects. 
Everyone is aware that some research projects are of long 
duration and others require more immediate solutions 
It is advantageous to further define them as follows: 


Exploratory research—This is an intelligent probing 
of areas of interest. It implies a shallow screening of a 
large number of ideas. Failure to obtain a breakthrough 
in an area is the signal to move on to other suggestions 
and ideas without committing a large amount of time 
or money. This type of research is successfully carried out 
only by the most astute observers in any given group of 
scientists. It has the lowest percentage of successes, but 
has a high probability of yielding some success. 


Research on new products—This is a follow-up of the 
successes of the exploratory research. It is also research 
on the suggestions from the operating departments out- 
side research. In this type of research, a product can be 
described, that is, the properties desirable for a particu- 
lar end use are already known and a product is desired 
which will have those properties. The research consists 
of studying the conditions which lend themselves to the 
synthesis of that product. This type of research has a 
higher percentage of success than does the exploratory. 

Research on existing products—This is sometimes 
called defensive research. Its goal is to prevent the ob- 
solescence of a material or process. A contemporary 
example would be research on new uses and new de- 
rivatives of ethylene glycol since a major change to air- 
cooled engines would reduce its market as anti-freeze in 
the internal combustion engine. Research assignment of 
this type are generally long range, such as the study of 
all possible chemicals to which ethylene glycol can be 
converted. Short range research is also carried out in 
this field. An example would be the study of the purifi- 
cation of methanol in an effort to increase its permanga- 
nate time. 


The importance of any such characterization of re- 
search is to aid in obtaining a balanced program. A 
research program devoted exclusively to short range, 
defensive research will result in nothing new for the 
company over a period of years, unless it be a new re- 
search director. Likewise research devoted exclusively to 
exploratory items will be too heavily weighted with the 
most speculative type of project. To succeed, a research 
program must produce. It must produce short range re- 
sults to relieve some of today’s production and sales 
headaches. It must produce intermediate range results 
so that the company may have some new products in 
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the coming three to five-year period. It must be engaged 
in some long-range research that will give it a reason- 
able probability of producing new materials ten years 
hence and longer. 

The proper ratio of each type of research will differ 
with the company. Since the results of research require 
capital to exploit, the program should be planned to 
produce results to use the amount of capital which will 
be available. Some excess of successful projects is desir- 
able since it will give management a choice of invest- 
ments, However, a tenfold excess of potential products 
over that which can be exploited would be a waste of 
dollars and manpower. Successful research 
management attempts to balance this rate of develop- 
ment of new products and fit it to the particular expan- 
sion and diversification plans of the company. Many 
companies feel that a ratio of 25 percent long range, 
50 percent intermediate range and 25 percent short 
range is proper. A balanced distribution of the different 
types of research is also important. Thus, a company 
may well wish that 25 percent of the research be ex- 
ploratory, 50 percent as research on new products and 
25 percent as research on existing products. A proper 
balance of research projects in this fashion will assure 
a continuous flow of new investment opportunities for 
the company. The total research effort should be such 
that the flow of new products is in balance with the 
company’s ability to acquire capital for expansion. 


research 


Research progress must be checked at regular inter- 
vals—After assignment of research projects, the re- 
searcher is on his own. He is generally the one best quali- 
fied to conduct the day-to-day planning of the project 
The research dollar has now been committed. How much 
of it will be spent on the project originally assigned now 
depends upon the progress toward specific goals. This 
progress needs frequent review. It is in these reviews that 
management and the researcher measure the direction and 
significance of the progress. The researcher contributes 
his insight into the technical feasibilty. Management 
contributes its insight into the value of the objective, a 
changing and dynamic picture. Only together can they 
keep the work on the right track and progressing at a 


satisfactory rate ## 
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Design Tips For Acetylene Equipment 


These design criteria help avoid the usual hazards 


of acetylene processing 


J. W. Haun 


General Mills, Incorporated 
Minneapolis, Minn. 


THE UNUSUAL chemical reac- 
tivity and versatility of acetylene as 
a raw material has interested chemists 
since its discovery. In the past few 
years, however, development of new 
and economical methods for manu- 
facture of acetylene from petroleum 
raw materials has combined with 
greater insight into problems of han- 
dling and using the product to estab- 
lish it firmly as one of the major 
bases for petroleum chemical opera- 
tions. Today acetylene is the major 
raw material for vinyl chloride and 
acrylonitrile. It is rapidly becoming 
more important in the manufacture 
of acrylates, and a large family of 
new and exciting vinyl compounds is 
in the early stages of its growth. 

As experience accumulates, it be- 
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FIGURE i—Shows the powerful effect of 
some common diluent gases at room tem- 
perature.‘ 
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comes more and more apparent that 
merchant acetylene—a commodity 
deliverable by pipe line from the large 
central plant to many smaller con- 
sumers—offers tremendous savings to 
industry. The chemical complex now 
built and still building around Cal- 
vert City, Ky., shows the way, even 
though not petrochemically based. 

In the future, then, acetylene can 
develop as ethylene has. A large-ca- 
pacity, efficient, low-capital-per-unit- 
capacity acetylene plant can deliver 
merchant acetylene to consuming 
plants even many miles away at prices 
lower than the actual cost of manu- 
facturing acetylene in the consumer’s 
own smaller unit. 

When can this be done? Now! The 
way is clear, provided engineers and 




















Ce He In Mixture 
6 8 8 





% 
ow 
°o 











1o}— 





























% 50 100 50 200 250 300 350 
Pressure Of Mixture- PSL 

FIGURE 2—Even a moderately effec- 

tive diluent such as nitrogen has a 

sensitizing effect at higher gas temper- 

atures.‘ 


PETROLEUM REFINER 


managers gain a better understanding 
of the problems involved and are pre- 
pared to go forward 


CHARACTERISTICS OF ACETYLENE 

Pure acetylene is a colorless, odor- 
less gas, but in usual commercial pu- 
rity it has an acrid odor rather like 
a freshly burned match. Its triple- 
bonded structure makes it extremely 
reactive both with itself and with 
other materials. When acetylene is 
formed from carbon and hydrogen, 
3,800 Btu of energy are absorbed pe: 
pound of gas. This large amount of 
energy is stored in an unstable form. 
“frozen” by low temperatures, but 
ready to be released in a spontaneous 
return to the basic elements when sub- 
jected to the proper stimulation. This 
release of energy by decomposition is 
the most striking characteristic of 
acetylene and the source of most of 
its problems on a plant scale. 

Acetylene was first produced com- 
mercially in 1892 by decomposition 
of calcium carbide with water. Its 
early use came about because of the 
bright white flame with which it 
burns in air, a result of its high car- 
bon content. Very soon its explosive 
nature became apparent and by 1896, 
measurements were being made of the 
pressures developed in decompositions 
of the gas under pressure. As early as 
1898,? Berthelot and LeChatelier had 
discovered the occurrence of more 
than one kind of decomposition be- 
havior. 

The development of the well known 
technique of handling acetylene in 
cylinders filled with porous solid pack- 
ing and saturated with acetone and 
the vast problems associated with the 
development of reasonably safe acety- 
lene generators for reacting carbide 
and water are beyond the scope of 
this article. However, this effort and 
the application of acetylene to the 
metalworking fields constitute almost 
the entire history of the material for 
some 30 years. 

Increasing interest in acetylene in 
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Germany is shown by work like that 
of Rimarski and Konschak* begin- 
ning in the early 1930s investigating 
still further the detonation of acety- 
lene under pressure. 

The real history of acetylene as a 
chemical raw material begins with the 
great work in Germany in the 1940s. 
Under the demands of World War II 
and the direction of Walter Reppe, a 
whole new technology based on acety- 
lene was developed in a few years, 
although Reppe’s work extended back 
to 1928. Methods of handling acety- 
lene under high pressures at high 
temperatures were found and the 
basic manufacturing methods now 
found in the petrochemical acetylene 
field were developed. “Reppe chem- 
istry” was born and acetylene estab- 
lished firmly as a raw material for 
large-scale manufacturing. These re- 
sults became available to American 
industry through the PB and FIAT 
reports and were rapidly put to use. 
In 1957, it is estimated that the U. S. 
chemical industry consumed about 
400 million pounds of acetylene.* 


DECOMPOSITION OF ACETYLENE 
In a pipe filled with acetylene, a 
high local temperature of the gas 
caused by a spark or any other source 
starts a local decomposition. The 
large amount of heat released heats 
the nearby gas and a flame front 
forms, which travels down the pipe. 
In a small-diameter tube or at low 
pressure, the flame front travels at a 
few inches per second, well below 
sonic velocity. The pressure in the 
entire line rises rapidly, but in most 
cases the flame front reaches the end 
of the line and “burns out.” This 
relatively slow burning is called “def- 
lagration” and is the type that is oc- 
casionally experienced in a well de- 
signed acetylene handling system. 
Both calculations’ and measurement’ 
indicate that the pressure arising from 
a deflagration will reach about 12 
times the starting pressure of the gas. 
The rate of propagation of a defla- 
gration depends on many factors 
including starting pressure, bulk tem- 
perature of the unburned gas, turbu- 
lence if in a flowing stream,* and pipe 
diameter. Under ideal conditions, the 
heat loss through pipe walls can be 
sufficient to stabilize a deflagration or 
even extinguish one. The presence of 
sufficient area of heat-absorbing sur- 
face will always extinguish a decom- 
position. 
Under more severe starting condi- 
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FIGURE 3—Shows the relationship of pressure and tube diameter to deflagration and 
detonation of acetylene at room temperature.’ 


tions of pressure, temperature, and ig- 
nition, the flame front may move very 
rapidly down the pipe. If the velocity 
of the flame reaches the velocity of 
sound in acetylene under the prevail- 
ing conditions of the unburned gas, 
then a shock front forms and merges 
with the flame. The speed of this 
shock front may reach 5,000 feet per 
second or more. This behavior is 
characteristic of detonation. 

Pressure developed by a detonation 
is markedly higher than that by a 
slow deflagration, and may be ap- 
proximated as 20 times the starting 
pressure. However, the principal de- 
structive effect of detonation results 
when the fast-moving shock front 
strikes a dead end, such as a closed 
valve or blank flange. When this hap- 
pens, the very great kinetic energy of 
the material in the shock wave is 
converted to pressure energy for a 
very brief time. This “impact pres- 
sure” may easily reach 50 times the 
starting pressure.’ 

Still greater hazard to equipment 
can arise through coupling of the two 
types of decomposition. This behav- 
ior, called “cascading,” comes about 
like this: (1) A deflagration starts in 
a pipe line from some point of initia- 
tion. (2) As the flame travels down 
the line, pressure rises in the entire 
line, since the rate of propagation is 
slower than the rate of pressure equal- 
ization in the unburned gas (sonic 
velocity). (3) This increasing bulk 
pressure increases the velocity of the 
flame front, and this regenerative 
process continues until a detonation 
wave develops at sonic or supersonic 
velocity. At this point, the pressure in 
the line will have reached about 12 
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tumes the starting pressure and starts 
decaying slowly. (4) The detonation 
travels at a speed higher than the rate 
of pressure equalization, so no further 
rise in bulk pressure occurs. However, 
if the wave so generated strikes a 
dead end, the “impact pressure” will 
be roughly 50 times the starting pres- 
sure of the detonation which is al- 
ready 12 times the starting pressure 
of the deflagration. Thus, a maximum 
shock pressure of 50 times 12 or 600 
times the starting line pressure can 
be generated. Actual measurements 
show experimental pressures up to 238 
times the initial line pressure.’ 

It is apparent that good design re- 
quires that cascading be completely 
avoided. There is no practical way of 
constructing pipe lines and equip- 
ment to safely and economically pro- 
vide for shock pressures of several 
hundred times the operating pres- 
sures. 


As might be expected, dilution of 
acetylene with other gases has a sig- 
nificant effect on the detonation and 
decomposition behavior. At least at 
low pressures, some of these effects 
are more powerful than might be ex- 
pected. In a 2-inch diameter bomb, 
for example, Bureau of Mines investi- 
gators® showed that dry acetylene will 
explode at a pressure as low as 5.8 
psi, while water-saturated gas requires 
about 15 psi to be readily detonated 
At room temperature, water-saturated 
acetylene contains about 14 percent 
water, yet the minimum detonation 
pressure is more than doubled by this 
relatively slight dilution. 

Similarly, it has been found that 
dilution with saturated hydrocarbons 
is effective in increasing minimum 
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explosive conditions. The effect is 
greater when hydrocarbons of higher 
molecular weight are used for equal 
volume percentages of diluent.® 

While the dilution effect is not use- 
fui for simplifying pipe line delivery 
of acetylene, many high pressure re- 
actions can be carried out despite the 
dilution and the design requirements 
of the reaction equipment reduced. 


DESIGN OF ACETYLENE-HANDLING 
EQUIPMENT 

Successful design of equipment for 

handling acetylene at any pressure re- 
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2.In reactions at high pressure, 
acetylene should be mixed with the 
co-reactants or solvents at the lowest 
possible temperature and pressure be- 
fore compressing and feeding to the 
reactor. 

3. Pressure and temperature should 
be reduced to near atmospheric before 
separation of solvents, reaction prod- 
ucts, and recycle materials. 

The dilution method has serious 
disadvantages, the main one being the 
effect on reaction kinetics resulting 
from reduced partial pressure of the 
acetylene. It is, however, a powerful 
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FIGURE 4—Effect of initial pressure and tube diameter on peak pressure 
developed during an acetylene decomposition.* 


quires a thorough understanding of 
the decomposition behavior of the gas. 
Equipment design and process design 
are intimately related and again must 
be based on a basic understanding of 
the behavior of the gas. All design 
approaches must attempt either com- 
pletely to eliminate the possibility of 
decompositions or to prevent their 
propagation once started. Deflagra- 
tions must be localized before cascad- 
ing effects develop and detonation 
conditions are set up. 


Process. The role of the process 
designer is extremely important. The 
dilution technique offers the most 
positive means available for com- 
pletely avoiding conditions under 
which detonation can occur. Briefly 
stated, some useful guides are: 

1. Undiluted acetylene must be 
handled at the lowest practicable 
pressure and the lowest practicable 
temperature. 
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method for reducing cost and improv- 
ing safety of acetylene-consuming op- 
erations and has been proven by many 
years of experience. Process develop- 
ment and process design must take 
the usefulness of the method into ac- 
count. Figure 1 shows the powerful 
effect of some common diluent gases 
at room temperature. The sensitizing 
effect of higher gas temperatures is 
shown in Figure 2 for nitrogen, a 
moderately effective diluent. 

In pipe line work and the many 
other cases which require the han- 
dling of essentially pure acetylene, the 
possibility of explosion must be the 
major factor in the design. Equip- 
ment must be designed to withstand 
the highest expected explosion pres- 
sures. The problem of the designers 
is an economic one: Providing equip- 
ment of design such that the maxi- 
mum pressure possible is as low as 
possible, thus reducing strength re- 
quirements to a minimum. 


Piping. Sargent’ has published the 
most useful information for design of 
piping systems involving long runs 
such as a pipe line distribution sys- 
tem. The basic premise of the graph- 
ical method suggested is that in any 
long line where the initial conditions 
can give rise to an explosion, an 
explosion will occur. Once the flame 
front is established, the final pressure 
reached will depend on the percent- 
age of tube length which the flame 
traverses before the detonation. Final 
pressures of several hundred times the 
starting pressure are predicted, de- 
pending on many factors. Figure 3, 
reproduced from Sargent’s paper, 
shows the relationship of pressure and 
tube diameter to deflagration and 
detonation of acetylene at room tem- 
perature. 

Short piping runs behave as small 
pressure vessels. In a short run, a 
deflagration causes a much faster rise 
in system presure than will occur in 
a long line. Thus, cascading is a more 
frequent occurrence and must be ac- 
counted for more carefully. 

In general, the smaller the pipe 
diameter, the higher the initial pres- 
sure required to start a decomposition 
and the lower the peak pressure gen- 
erated when a decomposition does 
occur at any given initial pressure 
This is shown in Figures 3 and 4. 
Ideal design then calls for the smallest 
possible pipe diameter. For example, 
in 10 mm. tubes, a deflagration start- 
ing at 150 psi can propagate over 100 
feet without detonation. The final 
pressure will reach about 1,800 psi, 
well within the ordinary limits of 
extra-heavy steel piping. 

Larger lines can be packed with 
small-diameter tubing. The explosive 
behavior will then be controlled by 
the diameter (and large surface) of 
the smaller tubes. Reppe* showed that 
in a 4-inch line, 100 feet long and 
packed with 0.4-inch tubing, an ex- 
plosion started at 80 psi would not 
propagate the length of the tube. The 
final explosion pressures were only 
about 10 times the starting pressure 


In plant practice, Beller* recom- 
mends that all piping of 1-inch diam- 
eter or greater be filled with thin- 
wall steel tubing of 12-inch or less 
diameter. Bends, tees, etc., should be 
filled with steel Raschig rings of '4- 
inch diameter or less. Under these 
conditions, explosion pressures should 
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be expected to reach 10 to 12 times 
the operating pressure, and all parts 
of the system must be designed to 
withstand this peak pressure. Forged 
steel flanges and all welded construc- 
tion should be used. Good practice 
calls for extra-heavy seamless pipe. 
All sources of high pressure drop 
and/or metal-to-metal impact must 
be avoided. Schepman® suggests use of 
cast steel plug valves as standard 
practice. 

Schepman’s experiments indicate 
the attention to detail that is required 
in designing acetylene piping. Ordi- 
nary blind flanges were found not to 
fail completely under acetylene deto- 
nation, but to bend and release a very 
long flame easily capable of starting 
a fire. Replacement of the standard 
blind flange with a flanged cap, how- 
ever, eliminated this problem. 

Similarly, bolting of flanged piping 
requires close attention. Alloy steel 
studs (ASTM A-193) with ASTM 
Class 2H heavy nuts are recom- 
mended.* Gasketing with compressed 
asbestos sheet was found acceptable. 


Vessels. All vessels containing undi- 
luted acetylene should be kept as 
small as possible. Small-diameter ves- 
sels can be considered part of the pip- 
ing system for design purposes, as dis- 
cussed above. Above a diameter of 
9 to 12 inches, vessel diameter has no 
great effect on the pressure necessary 
to initiate explosion. Generally, there- 
fore, large vessels should be limited 
to pressures sufficiently low to avoid 
detonation. 

For reactors, etc., where it is impos- 
sible to design for pressures below the 
minimum explosion pressure and 
when dilution cannot be used, the 
principle of high internal surface area 
must be applied. The whole volume 
of the vessel should be filled with 
small-diameter tubing or with steel 
Raschig rings. Again, the equipment 
must be designated to withstand 10 
12 times the operating pressure. 

Relief devices are practically use- 
less in releasing pressure from an 
acetylene decomposition. A rupture 
disc, for example, will burst if placed 
perpendicular to the direction of 
movement of the shock front, but 
often not if parallel to the shock. 
Even is a rupture disc relieves, a new 
detonation will often start beyond the 
broken disc. 

In some very large vessels at low 
pressure (such as gas holders), there 


is reason to believe that, short of an 
explosive charge, it is nearly impos- 
sible to provide enough ignition 
energy to initiate a detonation. Even 
if a hot spot develops, heat transfer 
to a large bulk of gas is so poor that 
the flame will not propagate exten- 
sively. Such vessels should, however, 
be carefully protected against large 
sources of ignition such as lightning 
and fires in nearby equipment or tank 
storage areas. 


Compressors. Standard type recip- 
rocating compressors can be and are 
being used in handling acetylene. 
Special precautions in design are re- 
quired to avoid local overheating of 
the gas and consequent decomposi- 
tion. Better-than-normal cylinder 
jacket and interstage cooling are re- 
quired, and slow speed with low com- 
pression ratio per stage is suggested 
to keep gas temperatures down.* 

For many cases, water-sealed rotary 
compressors have been found to give 
good service. This type machine pro- 
vides excellent cooling and avoids hot- 
spot formation. 

The installation of acetylene com- 
pressors must be carefully considered 
from the safety standpoint. Effective 
low suction pressure shutdowns are 
essential to prevent air being drawn 
into the gas stream. High pressure 
and high temperature protection must 
be positive. It is often recommended 
that cylinder heads be considered as 
possible missiles and aimed so as to 
present minimum hazard in the event 
one is blown off. 


Miscellaneous. Details of plant de- 
sign when handling large amounts of 
acetylene are often critical. For ex- 
ample, flares burning appreciable 
amounts of acetylene smoke badly 
and may cause air pollution problems. 
It is possible to provide enough air 
for complete combustion, but at the 
risk of creating such a hot flame that 
ordinary flare burners will have a 
very short life. Perhaps the best proce- 
dure is to thoroughly mix the acety- 
lene with steam and fuel gas before 
flaring. 

Any plant handling large amounts 
of acetylene will inevitably have some 
quantity of acetylene solution in the 
process. This may range from water 
saturated with acetylene to a rich or- 
ganic solution. It is essential that all 
equipment in contact with such solu- 
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tions not contain any copper, zinc, 
silver, or cadmium; nor any alloys of 
high concentration of these metals. 
Solutions containing only a few parts 
per million of acetylene have, over a 
period of months or years, built up 
a coating of acetylide on bronze pump 
impellers, wearing rings, etc., which 
may offer a serious hazard to mechan- 
ics handling these parts after they 
have dried out. 
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Synthetic Natural Rubber Is Here! 


If isoprene monomer capacity develops as expected, 


Goodyear anticipates being in production of cis-polyiso- 
prene by the end of 1960 


R. H. Mayor, W. M. Saltman and R. M. Pierson 
Goodyear Tire and Rubber Company, Aron, Ohio 


SYNTHETIC NATURAL rubber 
(IR) has been a scientific reality for 
several years, The most pressing ques- 
tion at present is, “How long until 
synthetic natural becomes a commer- 
cial reality?” 

As synthetic rubber enters the early 
phases of its commercial develop- 
ment, there is considerable interest in 
the factors affecting its near-future 
growth. Of particular interest are the 
close dependence of. synthetic natural 
rubber’s future on the successful de- 
velopment of new processes for mak- 
ing isoprene monomer, and also its 
prospects against those of other newly 
discovered synthetic rubbers seeking 
to fill the same role. 

Although the term “synthetic nat- 
ural rubber,” as generally used, does 
not satisfy the purist’s definition of 
describing a material which is an ex- 
act chemical replica of the natural 
product in all analyzable respects, it 
does suit the present purpose ade- 
quately. It is applicd here to all 
stereo-specifically polymerized polyiso- 
prenes having cis 1,4 contents over 


about 92 percent and with physical 
and chemical properties sufficiently 
close to those of natural rubber to in- 
sure substantially equivalent process- 
ing and performance characteristics. 


Natural Rubber Shortage.’ Like 
many man-made duplicates of natural 
products, synthetic natural rubber 
emerged in the laboratory only 
after decades of unrewarding effort. 
As is often the case in such instances, 
its emergence from the test-tube did 
not presage any immediate obsoles- 
cence of the sources of the natural 
product. Quite the contrary: the rub- 
ber companies active in this field are 
also in the process of expanding their 
plantation facilities. 

In order to explain this seeming 
lack of confidence by the rubber in- 
dustry in the future prospects of its 
new offspring, it is only necessary to 
examine some of the forecasts for nat- 
ural rubber requirements over the 
next fifteen years or so. First, it is 
essential to point out that there are 
certain large scale uses of rubber— 
notably heavy duty tires used on 


TABLE 1—Ratio of Use of Synthetic to Total Rubber 
(In Percent) 





YEAR 1946 


1950 1951 1952* 





USA 732% 
Rest 35 











43 63 64 59 
4 5 7 7 














* Natural rubber use was restricted in U.S.A. by Government control until April 1952. 
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trucks, buses, airplanes, earth-moving 
equipment and the like—where nat- 
ural rubber has so far proven the only 
elastomer having the necessary com- 
bination of physical characteristics to 
give a satisfactory performance. Thus, 
increases in poundage requirements 
for these products can only be met by 
making available more natural rubber, 
or its equivalent, and not simply by 
increasing the tonnage of any of the 
presently used synthetics. Just what 
this irreducible minimum requirement 
for natural is percentage-wise appears 
to vary considerably between the VU, S. 
and the other large rubber consuming 
nations. In Table 1 is shown how 
much further the U. S. has gone than 
the rest of the world in learning to use 
synthetic rubber. 


The U, S. figures for synthetic 
usage in the period °50-’55 do not 
represent quite the highest percent’s 
of synthetic that could be attained 
from a technical standpoint—in fact, 
present usage is about 63 percent— 
but reflect the balance that was 
reached at the rubber prices prevailing 
in this period; of course, only natural 
rubber prices have varied during this 
time. Keeping in mind, then, that 
European manufacturers are increas- 
ing their acceptance of synthetic rub- 
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bers, and that much new synthetic 
rubber producing capacity is now 
building in Western Europe, we can 
arrive at a picture of the production 
and consumption of natural and syn- 
thetic for a 25 year period—in 5-year 
increments—shown in Table 2. 

It is immediately evident that the 
available natural rubber demand 
increases much more rapidly than the 
natural rubber supply, if present 
ratios of natural to synthetic were to 
hold. A large deficit would be forecast 
by 1960, increasing thereafter. Since 
the amount of new natural rubber 
available is rather inflexibly limited 
by the slow rate at which rubber 
trees mature, this deficit must ob- 
viously be made up by one type of 
synthetic or another. The inevitable 
consequence will be a pronounced 
rise in the percentage use of synthetic 
in the rest of the world. 

Just how rapidly the rubber con- 
suming countries outside the U. S&S. 
will take to SBR type synthetic 
rubber is difficult to predict. U. S.- 
made SBR type rubbers are priced 
in Europe at 2-3 cents over prices in 
this country—i.e. substantially below 
natural rubber. The fact that the 
Western European countries have con- 
tinued their overwhelming preference 
for the higher priced natural rubber— 
as indicated by the usage figures of 
Table 1—probably gives some testi- 
mony to the long struggle faced by 
SBR in approaching U. S. consump- 
tion. 

It appears almost certain that a 
strong preference for natural rubber— 
or its full equivalent—will persist for 
many years to come. This factor— 
when compounded with the pro- 
nounced increase in world-wide de- 
mand for rubber of all types—will 
have the effect of maintaining a fa- 
vorable climate for the growth of a 
competitively priced synthetic natural 
rubber for some years in the future. 


isoprene Monomer. The commer- 
cialization of synthetic natural rubber 
and of high purity isoprene bear the 
same relation to each other as the 


8 8 


% Yield, Solid Polymer 
§ 





20% isoprene 
S° C. 
16 Hours 


45% isoprene 
25° C. 
5 Hours 





05 


Mole Ratio, Al/Ti 


FIGURE 1—With constant TiCl, concentration and varying amounts of aluminum 
triisobutyl the yields of solid polymer vary as shown above. 


chicken bears to the egg; hence, it is 
important to examine the isoprene 
situation closely. 

At present, commercial isoprene is 
available only from Enjay, who have 
been making several thousand tons per 
year by steam cracking of higher hy- 
drocarbons. This material has too low 
a purity for direct use in stereo-spe- 
cific polymerization systems. It is con- 
sumed almost entirely as a comonomer 
with isobutylene in Enjay’s captive 
manufacture of butyl rubber. The 
supply is entirely inadequate, the price 
too high, and the purity too low for 
serious consideration of this source for 
the purposes at hand. Phillips Petro- 
leum has been subjecting Enjay iso- 
prene to exhaustive purification and 
marketing small amounts of 99 per- 
cent and higher purity isoprene for 
research and development work on 
synthetic natural rubber processes. 
This process is never likely to do more 
than fulfill its present function, how- 
ever. 

Based on present knowledge about 
the economical size of a polymer 
plant and the minimum needs for 
isoprene purity, it would appear that 
the basic requirements for the as-yet- 


TABLE 2—Rubber Usage and Requirements for Western World 
(Thousandth ot when 








a 7 
1950 


1955 


1960 





1%5 | 1970 





1860 
1705 


+155 


Nat.—Rub. Prod’n.... 
NR. Demand at present, ratios. . ns 
Difference (N.R. “‘deficit’’) | 
Syn. Rub. Demand at present ratios | 
Calculated Ratio of S.R. to total | 
rubber to be used by rest of world 
if no new N.R. available, percent *. 


1913 


¢ 2000 2 

2124 2 3010 

224 hee wail 
1990 


32 5 54 





* U.S. A. demand subtracted from total demand before making calculation. 
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unborn isoprene monomer industry 
are that it be capable of turning out 
at least 25,000 short tons of isoprene 
per year at 20 cents per pound, or 
less, having maximum impurity levels 
(other than saturated aliphatics) 
shown in Table 3. 


TABLE 3—impurity Tolerance Levels for 
isoprene Used in Typical Aluminum Alkyl 
_Type Polymerization Recipes. 





A ximate 
arimum 


Level 
Material Tolerated 





Saturated aliphatics of simple struc- 
ture.. ee Very high 
Hetero compounds (S, O, and N | 
com pounds) | 
Acetylenics alpha. or internal) | 
Simple C4—Ce olefins. . 
Cyclopentadiene. . .. 
Isoprene dimer 





The tolerance levels indicated are 
only approximate, since the effects of 
impurities are somewhat dependent on 
the recipes being used. 

Thus, the situation developing in 
isoprene appears to parallel the sud- 
denly developed need for large buta- 
diene capacity at the beginning of 
World War II. The main difference 
is that the suddenness of the emer- 
gency isn’t quite as dramatic. Since 
the opportunity for making isoprene 
by procedures similar to those used 
for butadiene has been available for 
at least 15 years, but not adopted, it 
can be inferred that some markedly 
different process will have to be de- 
veloped, presumably a synthetic route. 

The literature reveals around 25 
possible methods for making isoprene. 
Of these, at least half a dozen look 
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attractive enough from a materials 
cost standpoint to warrant study— 
that is, routes which are based on 
large volume raw materials with in- 
plant costs in the range of 5 cents a 
pound, such as isobutylene, methanol, 
isopentene, acetone, formaldehyde, 
acetylene, and the like. 

Various laboratories in the chemi- 
cal, petroleum, and rubber companies 
are studying certain of these. More 
than one potential supplier appears to 
be entering the pilot plant stage. Be- 
cause of increasing concern that de- 
velopment may not be proceeding 
rapidly enough to insure a large scale 
supply in time for the anticipated se- 
vere shortage of natural rubber, our 
own company has undertaken research 
on isoprene syntheses. This work has 
not proceeded to the point where we 
can give a competent evaluation of 
the merits of the several possible proc- 
esses; however, it has progressed suf- 
ficiently to reinforce considerably our 
optimism about the prospects for 
eventual development of a low cost 
process for producing isoprene in 
large volume. 

There is one additional point de- 
serving strong emphasis in connection 
with potential markets that might be 
developed for low cost isoprene. This 
deals with its prospects for becoming 
a serious competitor to butadiene in 


24 


) ® 


A m (Sec!) x 105 
@ 





SBR rubber manufacture, if the iso- 
prene could ultimately be produced 
for about the same cost as butadiene. 
A sizable volume of work during the 
government rubber program showed 
that there was little to choose from 
performance-wise between emulsion 
polymerized rubbers made from either 
of the two dienes. Moreover, isoprene 
rubbers are more useful in making 
chemical derivatives (chlorinated 
products, etc.) than butadiene rub- 
bers. Thus, much of the new buta- 
diene capacity being installed or con- 
templated for SBR could just as well 
be isoprene capacity, if investment and 
operating costs were of the same or- 
der. 


Polymerization Systems.’ In the 
relatively few years since the disclo- 
sure of the first catalysts for the low 
pressure polymerization of ethylene, 
many other new catalysts which allow 
such polymerizations have been intro- 
duced. 


TABLE 4—Stereo-Specific Catalyst 
Systems" * 





Diene 
Olefin Catalysts Catalysts 


AIRs ms FICh. aa: + TiCh 
VCls, VOCh, Li, LiR 
TiCh + Znkts, NaPs, etc.. Li musty + 


Reduced oxides of transition metals * (Ets > Tils 

Chromic oxide system AIR: + FeCls, 
TiCls, VCls, 
CrOCla, etc. 











1 





8 12 


Tiba Concentration (Mols./L.) x 105 


FIGURE 2—Units of catalyst concentration plotted against rate constant show the 
polymerization reaction to be second order for catalyst concentration 
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They all have in common that they 
allow low pressure reactions and at 
the same time exert a directing in- 
fluence, so that the micro-structure of 
the resultant polymer is not random 
but ordered. 

More recently, dienes such as buta- 
diene and isoprene have been polymer- 
ized with certain of these catalysts. 
The requirements for stereospecificity 
are somewhat different for dienes 
than for olefins. 

For example, Table 4 lists a few of 
the catalysts which have been an- 
nounced for olefins and for dienes. 
Many of those satisfactory for olefins 
are not satisfactory for making elasto- 
meric, high cis 1,4 content diene poly- 
mers, and vice versa. Of the diene 
catalysts only the first two (AiR, + 
TiCl, and Li, LiR) are said to give 
high cis (that is, at least 90 percent 
cis) 1,4 polyisoprene. The next two 
(Li Butyl + TiCl, and AIEt, + 
Til,) have been disclosed as giving 
high cis-1,4-polybutadiene. Catalysts 
producing high cis-1,4 content with 
isoprene do not necessarily do the 
same job with butadiene. The re- 
mainder of the diene catalysts listed 
yield polymers with high contents of 
configurations other than cis-1,4. 

Goodrich-Gulf made the first an- 
nouncement, in December 1954, of 
the successful synthesis of a high cis 
content polyisoprene having proper- 
ties like natural rubber. A Belgian 
patent’ describing the use of Ziegler- 
type catalysts issued to Goodrich-Gulf 
in mid-1956. Credit for being the first 
actually to make a polyisoprene like 
natural rubber probably should go to 
the Firestone workers, however, whose 
research on lithium catalyzed systems 
extended back several years before 
their 1955 announcement, and whose 
November 1955, paper*® reported some 
results obtained two years earlier. 

Work relating to basic studies on 
catalyst formation and polymerization 
kinetics of the aluminum-titanium 
system, soon to be published in greater 
detail,” is summarized below. 

Work with this system has been 
constantly harassed by the need for 
extreme purity when reproducible ki- 
netic data is desired. The isoprene and 
solvents must be free of impurities 
and reactions must be conducted with 
strict exclusion of moisture and air. 
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TABLE 5. Aluminum Alkyl Polymerizction 





Isoprene 
Solvent....... 
Al (isobu)s. . 
eis s06 ; 
Temperature... 


100 Parts 
500 Parts 
1 Part 
1 Part 





A typical procedure for these poly- 
merizations involves the use of around 
2 parts of the mixed catalysts in an 
inert (saturated hydrocarbon) solvent. 
The solvent’s primary function is that 
of maintaining a fluid system. Tem- 
peratures can be varied over a wide 
range, e.g. 0 to 70° C. 

Some of the differences between the 
olefin systems and the isoprene system 
are indicated in Figure 1, since the 
only published kinetic study on ole- 
fins** showed that the rate of poly- 
propylene formation (with TiCl, and 
AIEt,) was independent of the AIEt, 
concentration. We have found that 
the aluminum alkyl content affects 
not only the rate but the structure as 
well, when dienes are used and the 
TiCl, is formed insitu. 

Figure 1 also shows some typical 
results where yields of solid polymer 
obtained at constant TiCl, concentra- 
tion are plotted against increasing 
amounts of aluminum triisobutyl. The 
following observations can be made: 

1. At low Al/Ti mole ratios (0.2 — 
0.3) a small maximum occurs in the 
yield curve, in which range a powdery, 
highly cross-linked polymer typical of 
a cationic catalysis is obtained. The 
polymer contains high amounts of 
trans and 3,4-configurations, 

2. At Al/Ti mole ratios of about 1 
there is a maximum (at 1.2) in the 
rate, and a rubbery high cis 1,4 poly- 
isoprene is formed. 

3. At still higher Al/Ti ratios the 
rate again drops and above 2.0 Al/Ti 
the reaction is quite slow. 

In order to obtain some understand- 
ing of the polymerization reaction the 
catalyst itself has been analyzed. As 
commonly practiced, the catalyst 
preparation consists of mixing TiCl,, 
with aluminum isobutyl, (both liq- 
uids), resulting in rapid formation of 
a finely divided solid precipitate in a 
liquid phase. The liquid and solid 
phase have been separated and ana- 
lyzed separately. 

Parenthetically it is interesting to 
note that neither solid nor liquid 
alone (from the 1.0 Al/Ti) will poly- 
merize isoprene. Yet, when the two 
are recombined, polymerization oc- 
curs normally. 

As indicated in Table 6 the reac- 


Purified 
Notural 
Rubber 


a 


Volume Decrease - % 
° 


o 
a 





| 


Range For 
Al- Ti Rubbers 


Hours At ~ 26°C. 


FIGURE 3——Notice how synthetic natural rubbers exhibit the same general volume 
decrease upon cooling as natural rubber. This is useful in studying the purity of micro- 


structures. 


tions which are believed to occur at 
the different Al/Ti ratios show the 
titanium to be practically all in the 
solid phase and in a reduced (+3) 
valence state. Only small amounts of 
aluminum are to be found in the 
solid, the major portion being still in 


= ——= ————-———— a 
033 AIRs + 3TICk ——> 39 3TiCls + AlCl + 3R* 
05 AIRs + 2TiICk ——> 27iCh + AiRCh + 2R° 
19 AIRs + TiCh ——> TiCh + AIRC! + R. 
20 2AIRs + TiCh ——> TIChR + 2AIReC] + R 
30 3AIRs + TiCh ——> TiCIR: + 3AIRZCI + R 





The reactions which take place are, 
in fact, stepwise, and the last two are 
probably incomplete, involving two- 
phase reactions between solid TiCl, 
and aluminum alkyl. It is now not 
surprising that at the 0.2-0.3 Al/Ti 
ratio a resinous polyisoprene is ob- 
tained, since a strongly cationic cata- 
lyst (AICI,) is present. 

Although the solid (from the 1.0 
Al/Ti) analyzes well for TiCl, it dif- 
fers in a number of respects from the 
commercially available violet colored 
TiCl,. Its color is brown, for one 
thing. Studies by Mackey of Dow in- 
dicate that it may be a less stable 
dimer of TiCl, (ie. TisCl,). 

Using highly purified ingredients 
and carefully controlled conditions re- 
peatable kinetic data for the poly- 
merization reaction have been ob- 
tained. The results show the reaction 
to be first order in isoprene concen- 
tration and second order in catalyst 
concentration. The second order cata- 
lyst dependence is in agreement with 
the equation derived by Eirich and 
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Mark™ for a which the 
catalyst complex is strong while the 
monomer is weakly adsorbed. 

An Arrhenius plot of rate data 
against temperature shows an activa- 
tion energy of about 14,400 calories. 


system in 


Although quantitative knowledge of 
the micro-structure of synthetic poly- 
isoprene is both interesting and. im- 
portant in guiding a polymerization 
program, it is preferred not to cite 
actual composition figures of cis 1,4; 
trans 1,4; 1,2; and 3,4 configurations 
at this time. The reasons are: 

1. The infrared calibrations on 
which such computations are based 
are still a matter of debate among 
spectroscopists, and 

2. The difficulties of discriminating 
between the randomly distributed and 
non-randomly distributed non-cis units 
are as yet unresolved. 

It has been found that crystalliza- 
tion rate studies, measured dilatomet- 
rically, are a very useful criteria of 
“purity” of micro-structure. The value 
of this method resides in the fact that 
the micro-structure of natural rubber 
itself need only be altered very slightly 
in order to change markedly the ease 
with which it crystallizes on cooling 
A comparison of volume change vs 
time curves for purified natural rub- 
ber and for a range of Al-Ti type 
synthetic natural rubbers is shown 
in Figure 3.** 

Another catalyst system on which 
a limited amount of work has been 
done is that of Firestone**® based on 
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the use of very small amounts of 
either lithium metal or lithium alkyls. 
The type of recipe is indicated in 
Table 7 


TABLE 7—Lithium Polymerization 





500 Parts 
0.1 Part 


40-60°C 


NES ES 
(or Li-R or LisR 0.01 Pts Li.). 
Temperature 








where it will be noted that the ingre- 
dients are the same as used in the 
AI-Ti system except for the catalyst. 
Because of the very low amounts of 
catalyst employed, the purity require- 
ments for isoprene and diluent were 
found to be even more stringent than 
for the Al-Ti system. 

A singular feature of the lithium 
system is that it is capable of yielding 
extraordinarily high molecular 
weights—higher even than natural 
rubber. Very favorable dynamic prop- 
erties result, with heat generation in 
tires reportedly being as low or lower 
than natural rubber. Whether or not 
the lithium system gives a product 
which is as high in consecutive cis 1,4 
units as obtained with the Al-Ti sys- 
tem is at present somewhat obscure. 
To date our crystallization rate studies 
of lithium catalyzed polymers, carried 
out in the same manner as used for 
obtaining the data of Figure 3, have 
shown negligible or very low rates 
and extents of crystallization—.e. 
there are significant concentrations of 
randomly distributed points of dis- 
order along the chain. 

Kinetic or mechanism studies on 
the lithium based catalysts have not 
been undertaken to the degree of the 
Al-Ti catalysts. It is interesting, 
though, that the system lends itself 
well to resolving the question of the 
role played by the catalyst surface, 
when present, in _stereospecificity 
effects with isoprene, Workers at both 
Goodrich*® and Princeton'’"* have 
sought to discriminate between lithium 
alkyls (or aryls) in true solution 
versus those existing as a solid phase, 
with respect to their effects on pro- 
ducing polyisoprenes with predomi- 
nately cis 1,4, or other configurations. 


Performance. Information on phys- 
ical properties of these new synthetics 
has already been well described and 
three of the major rubber companies 
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have reported the successful testing of 
truck tires. Both the lithium and the 
aluminum catalyzed types appear to 
be substantially equivalent to Hevea 
for the all-important tire applications. 

The principal differences between 
these two versions of synthetic rubber, 
as indicated earlier, are the greater 
ease of crystallization of the AI-Ti 
rubber and the high molecular weight 
of the lithium type (Inherent viscosity 
over 10 vs. 3-5 for AI-Ti, while 
Hevea is between). The crystalliza- 
bility is felt to be closely tied in with 
hot tensile strength. High molecular 
weight on the other hand, yields im- 
proved resilience properties. Although 
it is desirable to achieve both of these 
characteristics in one rubber, there 
seems to be as yet no compelling evi- 
dence of the tire difficulty which can 
be attributed to one or the other of 
these properties being somewhat 
poorer than natural rubber. 

Table 8 illustrates typical data on 
the original physical properties, to 
show how well the new synthetics 
bridge the gap between SBR and 
Hevea. The data presently available 
suggest that the lithium rubber will 
be slightly closer to natural on heat 
rise, may be somewhat further from 
natural on hot tensile using this for- 
mulation. A conservative assumption 
would be that the further develop- 
ments of the next two years will close 
any performance gaps that may re- 
main between the synthetic and nat- 
ural products. 


TABLE 8. Typical Rubber Properties 


| ALT: | Cold 
Natural | Rabber| SBR 








Tensile (Ibs/sq. in.) | 
Percent Elongation | 
Hot (212 F) Tensile | 
Percent Rebound cake eel 81 
Heat Rise During Flex (F).. .. 15 


4100 3800 | 


600 600 400 

2700 2500 300 
80 
20 


| 2 
| 34 
' 





Recipe: Rubber 100, HAF black 25, Resin 3, Anti-oxidant 

1, Stearic Acid 2, Santocure NS 0.8 ZnO 3, Sulfur 2 
IR Versus Other Synthetics. The 
synthetic polyisoprenes are but one 
group of a large number of new rub- 
bers that are arising out of the world- 
wide research interest in stereo-spe- 
cific polymerization. Not unexpectedly, 
other candidates for replacing Hevea 
are emerging from this same source. 
Certain of these are based on low cost, 
plentiful monomers, and their possible 
impact in the fields where natural 
rubber is traditionally pre-eminent is 


causing some misgivings in the minds 
both of the potential isoprene mono- 
mer suppliers and the prospective 
polyisoprene producers. 

Two of these new classes 
ber are the high cis content 
tadienes (cis contents of 85 percent 
and higher) and the a - olefin/diolefin 
copolymers containing just enough 
unsaturation for vulcanization. 

Although the long range prospects 
for success of these materials cannot 
be predicted at this early date, it is 
pertinent to evaluate what is now 
known of their properties and the 
problems associated with fitting them 
into the existing rubber technology. 

Thus far, our evaluation of cis poly- 
butadienes made by the general pro- 
cedure described by Phillips has 
shown rather poor hot tensile and 
tear strength in carcass stocks. Dy- 
namic properties have been favorable 
however, confirming the data reported 
by the Phillips workers*®. Although 
further improvements in cis-polybuta- 
diene, such as a nearly 100 percent 
cis content, might conceivably bring 
it closer natural rubber performance 
in certain key respects, there appeai 
to be theoretical reasons why othe: 
essential properties would be adversely 
affected. 

Although we are not in a position 
to discuss carcass stock properties of 
the olefin-diolefin polymers—e.g., pro- 
pylene-isoprene copolymers, as de- 
scribed by Natta? —such polymers 
would presumably not be usable in 
conjunction with high diene rubbers 
because of the incompatibility of the 
cure systems required. Copolymers 
which are amorphous in the un- 
strained state and which crystallize 
readily on stretching (i.e., having low 
dynamic modulus and high hot ten- 
sile) do not appear to be immediately 
foreseeable from this source. 

If one or another of these synthetic 
rubbers is improved in properties to 
the point of equalling natural rub- 
ber, this achievement alone would un- 
fortunately not guarantee its prompt 
use in heavy duty tires—even if it 
were to enjoy a moderate price ad- 
vantage. The reason for this lies in 
the extraordinary complexity of the 
tire fabrication process and the hun- 
dreds of different tire sizes and styles 
that are involved. The problems posed 
by these circumstances are little ap- 


of rub- 


polybu- 
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preciated outside of the rubber in- 
dustry. 

The ultimate acceptance criterion of 
any proposed change in tire manu- 
facture—even a slight one—-still re- 
mains the full scale road test, a 
traditionally time consuming opera- 
tion. Introducing a new rubber which 
differs significantly from natural rub- 
ber in either processibility or in re- 
sponse to the curatives used would 
require carrying out a number of 
successive cycles of such tests and 
these tests would have to be executed 
in each of the major types of tires 
as well as in representative sizes of 
each type. Thus, any new rubber 
which brings an element of “strange- 
ness” to the tire fabricating process 
is certain to face a number of years 
of trial and testing before acceptance 
on any appreciable scaie is realized, 
and this would very likely apply 
whether it was used alone or in 
blends with natural rubber. 

The main purpose of these remarks 
is to underscore our belief that the 
best possible substitute for natural rub- 
ber in the heavy duty tire is one 
which duplicates it exactly. A reason- 
ably priced synthetic natural rubber 

once commercialized—is therefore 
likely to resist the inroads of rival 
synthetic rubbers for some 
come. 


time to 


IR Commercialization Status. With 
so little having been made public by 
the companies active in development 
programs on synthetic natural rubber, 
it is difficult to make a meaningful 
assessment of the short-term growth 
picture. To date five companies— 
Goodrich-Gulf, Firestone, Goodyear, 
Shell, and Phillips—have announced 
the synthesis of cis-polyisoprenes re- 
sembling natural rubber. The first 
three have indicated that work has 
been carried into pilot plant programs 
of sufficient magnitude to make pos- 
sible full scale truck tire tests. Un- 
questionably, the total activity is 
considerably more than has been 
made known in the public pronounce- 
ments; and should increase further as 
the chances become brighter for low 
cost isoprene being available in vol- 
ume. 

With respect to operations and 
plans of Goodyear, a pilot plant con- 
structed especially for the purpose, 
has been operating since late 1957 
with a capacity well in excess of one 
hundred pounds per day. The engi- 
neering and construction of a full 


scale production plant is expected be- 
fore the end of 1958, if possible, with 
a projected target date for operation 
by late 1960 or 1961. It is expected 
that sufficient isoprene capacity can 
be committed to allow a polymer 
plant size in the range of 25,000 to 
36,000 tons of IR per year. 

Whether or not others active in cis 
polyisoprene development have pro- 
duction plans similar in scope and 
time-table is of course impossible 
perceive. However, the factors which 
urged management to such a course 
are presumably known to most of 
those who might be contemplating 
full scale production, and it is hoped 
that the period 1960-1965 will see a 
number of polyisoprene plants come 
on stream. 


Conclusion. This article is to present 
convincing evidence showing that the 
synthetic natural rubber picture ap- 
pears to contain all the elements 
necessary for its early and successful 
commercialization, namely, a pre-es- 
tablished market, favorable economics 
a product which does the job, and 
good prospects for low cost raw ma- 
terial in volume. 

The risk of 
by polymers still in the early stages of 
development does exist, but—in our 
opinion—is being 
rated, insofar as the immediately fore- 
seeable future is concerned. 

The impending shortages of rubber 


eventual obsolescence 


somewhat over- 


in the coming years is likely to main- 
tain a favorable 
synthetic 


growth climate for 
natural rubber. and—once 
entrenched—the new material would 
have a very desirable long term influ- 
ence on stablizing the price of natural 


rubber itself 
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Ethylene—Petrochemical Genie 


This small molecule has grown into one of the most 
dynamic of all petrochemical starting materials. 
Here’s the complete story on ethylene, its produc- 


tion, derivatives and future 


Lewis F. Hatch 
PETROLEUM REFINER Staff 


TWO CARBON ATOMS, four hydrogen atoms and a 
double bond—not much on which to build a multibillion 


pound per year segment of the petrochemical industry. 
Ethylene did it. 






































It is apparent why ethylene plays a dominant role in 
the petrochemical industry when one considers that it 
is readily available in large quantities at a low cost and 
it reacts by addition. All of its basic transformations ex- 
cept polymerization add to its weight and nearly all of 
these reactions are the result of the addition of inexpensive 
inorganic molecules (H,O, O., Cl,, HOCI, HCl). These 

























































































CH; = CH, derivatives find wide use as end-use products or by simple 
Ethylene Oxide | H.0 | Ethylene Glycol Acetaldehyde | -H, | Ethyl Alcohol 
’ 
-HCI 0, H, 0 
Ethylene HOCI Ethylene CH, = CH Polyethylene 
Chlorohydrin -— CH. = CH -(CH,CH,)p 
CH,CICH, OH Bt — 
Pa 
Ac Ch CHa 
Ethyl Chloride Ethylene Ethylbenzene 
Dichloride J 
CH;CH,CI CH,CICH, Cl C. H.CH, CH; 
Pb -HCl -H, 
Tetraethy! Lead Vinyl Chloride Styrene 
(CH;CH,), Pb CH, = CHC C,H,CH =CH, 





















































FIGURE 1—The major petrochemicals from ethylene and their most important derivatives. 
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chemical reactions they are transformed into other chemi- 
cal intermediates or consumer products (Figure 1). From 
these modest beginnings grow a host of other consumer 
products. 

The future of ethylene is closely related to the five 
types of compounds which account for over 90 percent of 
ethylene consumption. They are ethylene oxide, ethyl 
alcohol, polyethylene, haloethylenes (mainly ethyl chloride 
and ethylene dichloride) and ethylbenzene (styrene). 
Ethylene oxide, ethyl alcohol and ethylbenzene are in the 
billion pound per year class and polyethylene capacity is 
over a billion pounds but currently production is about 
800 million pounds per year. Table I gives a summary of 
various past and predicted end-use patterns for ethylene. 
The growth potential of all of these derivatives is re- 
flected by the estimated production growth of ethylene 
(Figure 2). 


PRODUCTION 


The production of ethylene has been the subject of 
numerous articles and will not be reviewed here. The 
importance of ethylene is also reflected by the rapid 
growth of its production from about 0.8 billion pounds 
in 1946 to 3.6 billion pounds in 1956. The 1957 pro- 
duction was nearly 4 billion pounds and there is capacity 
to produce 5 billion pounds in 1958. The estimated pro- 
duction for 1965 is 6.5 billion pounds. Even with this 
rapid increase in capacity and production there is ex- 
pected to be little or no excess ethylene. Approximately 
80 percent of ethylene production is captive but much of 
the new capacity is available for pipeline delivery to 
customers. 

The various raw materials used for the production of 
ethylene in 1956 have been discussed recently by Henry 
Groppe* (see Figure 3). Gradley, James and Messing* 
give the following sources of ethylene (1956): Refinery 
gas 53 percent; ethane 23 percent; propane 15 percent; 
and oil and oil-gas cracking 9 percent. 

Propane is expected to continue to be the principal 
source of ethylene, Propane produces propylene as the 
major by-product and this fact may cause a greater rela- 
tive dependence of ethylene on propane as the demand 
for propylene increases. Three-fourths of the propane 
was recovered from natural gas and one-fourth from 
refinery gas streams. About two-thirds of the ethane used 
for the production of ethylene was recovered from natural 
gas and one-third from refinery gas. This represents a 
recovery of approximately 4 percent of the ethane con- 
tent of the natural gas. Approximately 55 percent of the 
propane in natural gas is recovered. The supply of ethane 
and propane from natural gas and refinery off-gas streams 
is adequate to support the projected demand for these 
raw materials—at a price. Approximately 14 percent of 
the ethane and ethylene and 70 percent of the propane 
available from refinery gas is now being recovered. 

The utilization of heavier hydrocarbon fractions 
(mainly n-butane) is growing in importance as a source 
of ethylene. This type of raw material produces propylene 
and higher olefins as by-products and its expansion will 
be dependent to a large extent upon their requirements. 
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Crude oil fractions are also used specifically for the pro- 
duction of ethylene and other light olefins. This raw ma- 
terial has the added advantage of concomitant produc- 
tion of aromatics. The rapidly increasing price of natural 
gas compared to crude oil is in favor of an increase in 
crude oil as a raw material for ethylene production. 

An estimate of ethylene raw materials for 1965 indi- 
cates that 50 percent will come from natural gas products 
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FIGURE 2—Production of ethylene estimated to 1965. 
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FIGURE 3—Raw materials for ethylene production'—1956. 
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(LPG), 43 percent from refinery gases, and 7 percent 
from other sources.* 


DERIVATIVES 

The big five of ethylene derivatives are listed in Table 
1. The significant trends are the steady decline in the 
percentage of ethylene which goes into ethyl alcohol and 
the increase in percentage being polymerized to poly- 
ethylene. The haloethylenes are about equally divided 
between ethyl chloride, use to produce tetraethyl lead, 
and ethylene dichloride use to make vinyl chloride, The 
production figures for these derivatives are given in 
Figure 4. 

It is apparent from Figure 4 that styrene, ethylene 
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TABLE 1——Past and Predicted End-Use Patterns for Ethylene 
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| | | | | | 

DERIVATIVE | 1950= | 1954¢ | 1955 | 1956! | 1956¢ | 1960° | 1961° | 1965¢ 
Ethylene oxide. . . 30% | 25% | 30% | 28% | 29% | 27% | 26% | 26% 
Ethyl alcohol. . 32 30 | 26 | 22 | 22 19 19 i8 
Polyethylene. ...... 4 10 14 17 17 25 26 25 
Haloethylenes & 174 . 17 | 136 15 12% 14 
Ethyl‘ enzene (Styrene) 12 il 11 il | 10 10 9 11 
Miscellaneous 11 7 or 8 Ee 8 4 § 6 
Total ethylene (Billions of i 

pounds)....... 1.45 | 2.60 | 2.92 36} 3.6) 5.15 5.4 6.5 








® Chemical Week, September 22, 1956, p. 27. 

» Ethyl chloride 11 Percent. 

© Chemical Week, September 28, 1957, p. 75. Year 

a aay chloride 10 percent, ethylene dichloride 7 percent 

* Ethyl choride 9 percent. 4 2 - rs a 

(Chem. & Eng. News, 35 (48), 21, December 2, 1957. FIGURE 4—Production of various derivatives of ethylene. 
® Ethyl chloride 8 percent, ethylene clichloride 5 percen 

» Ethyl chloride 7 percent, ethylene dichloride 5 percent 
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FIGURE 5—Ethylene oxide by direct oxidation of ethylene as offered by Scientific Design Company, Inc. 


216 PETROLEUM ReFiIneR—V ol. 37, No. 11 








ee ee 





oxide and polyethylene have absorbed the bulk of the 
increase in ethylene production during the last several 
years and it is predicted that ethylene oxide and especially 
polyethylene will continue to be the primary factors in 
ethylene utilization. Ethyl alcohol has stabilized at a pro- 
duction rate of about 1.4 billion pounds per year. 
These derivatives are formed by the addition of a 
molecule or atom (O) to the carbon-carbon double bond. 


A and B may be alike (CICI] and BrBr) or unlike atoms 
(HOH, HOCI, HCl). The alkylation of benzene to ethyl- 
benzene 


CH: = CH; + C.H, — C.H.CH:CH; 
and the polymerization of ethylene to polyethylene 
CH: = CH: + nCH; = CH; ~ —CH-:CH; —-(CH;CH:),. 
CH:CH:— 


are special types of addition reactions. 

There are a number of other compounds formed by 
the addition of various elements and compounds to ethy]l- 
ene. Some of these will be noted. 


Ethylene oxide. There are two processes used in the 
production of ethylene oxide from ethylene: the chloro- 
hydrin process and the catalytic oxidation process. 

The chlorohydrin process is the older of the two and 
is based on the low temperature (50 C.) addition of 
hypochlorous acid (from chlorine in water) from a dilute 
solution to ethylene to produce ethylene chlorohydrin. 

Cl, + H.O = HOC! + HCl 
CH; = CH; + HOC! — CH;CICH;OH 
Ethylene dichloride as the main by-product. The chloro- 
hydrin is dehydrochlorinated by a lime slurry in a tower 


reactor. 
O 


P 
2CH:CICH-,OH + Ca(OH); — 2CH: — CH; + CaCl, + 2H:O 


A number of processes are available for the direct 

catalytic oxidation of ethylene to ethylene oxide. 
Oo 
i.’ 
2CH; = CH; + O; ~ 2CH; — CH; 

A flow diagram of a typical process is given in Figure 5. 

Nearly all of these processes have one thing in com- 
mon—the use of a silver or promoted silver catalyst. 
Different materials and methods are used to support the 
catalyst with a recent development being the use of a 
fluid bed system. Ethylene of at least 95 percent purity 
is used with air furnishing the oxygen. The temperatures 
are around 250 to 300 C., and the pressure between 100 
and 300 psi. A two stage system may be used with an 
over-all conversion of about 93 percent and a yield of 
55 percent. The ethylene oxide is absorbed in water from 
which it is readily stripped. Ethylene oxide is volatile 
(b.p. 10.7 C.) and flammable. 

The principal side reaction is the complete oxidation 
of the ethylene to carbon dioxide and water. 


CH: = CH; + 30: — 2CO; + 2H:O 
This reaction is highly exothermal and is favored by high 
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temperatures, Because of this, accurate and rigid tem- 
perature control is required. 

The direct oxidation process requires about 117 pounds 
of ethylene to make 100 pounds of ethylene oxide. Ap- 
proximately 90 pounds of ethylene are required to pro- 
duce 100 pounds of the oxide by the chlorohydrin process. 

The 1956 production of ethylene oxide was distributed 
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FIGURE 7—Ethanol from molasses shows this postwar decline. 
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FIGURE 8—Polyethylene production by the Ziegler low pressure process. 


52 percent by the chlorohydrin process and 48 percent by 
direct oxidation. Current ethylene oxide capacity is ap- 
preciably greater than production. The expected excess 
in 1958 is about 400 million pounds. The distribution 
of this capacity is 48 percent using the chlorohydrin 
process and 52 percent using the direct oxidation process 
Nearly all of the new capacity will use the latter process. 
Demand is expected to catch up to capacity in 1963 at 
about 1.5 billion pounds. 

The future of ethylene oxide and the production and 
use of ethylene glycol are inseparable. This relationship 
is indicated by Figure 6 which gives an ethylene oxide 
end-use pattern for 1960.4 The 1965 share of the esti- 
mated 1.65 billion pounds of ethylene oxide taken by 
ethylene glycol will be down slightly from 60 percent to 
58 percent. Because of its predominant use 
cent) as an antifreeze, the growth of ethylene glycol will 
be closely correlated with the 3 percent growth rate of 
automobile registration. An increase in ethylene oxide 
produced nonionic detergents from 11 percent of ethyl- 
ene oxide production in 1960 to 15 percent in 1965 is 
predicted. Production of ethanolamines and polyethylene 
glycols are the next fastest growing uses for ethylene 


ca. 70 per- 


oxide. 
Research efforts are going into the development of 
other uses for ethylene oxide. High molecular weight 
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polymers have unique solubility and plastic properties. 
They are miscible in water in all proportions and are 
soluble in certain organic solvents, Their plastic properties 
can be interpreted primarily on the basis of high molec- 
ular weights and unusually high degree of crystallinity 
The polyethers of lower molecular weight are being 
studied in the manufacture of polyurethanes, Fuel uses 
of ethylene oxide are also under active investigation, es- 
pecially as an auxiliary power source in missiles and iz 
jet engine starters. 


Ethyl Alcohol. Industrial ethyl alcohol is synthesized 
from ethylene by two different methods and it is also 
produced by the fermentation of molasses. The percent- 
age of alcohol coming from molasses has declined steadily 
during the past few years (Figure 7). The increase in the 
ratio of synthetic ethyl alcohol to fermentation is caused 
both by the building of new synthetic alcohol plants and 
the shutting down of fermentation facilities. 

Synthetic ethyl alcohol (ethanol) is produced by the 
esterification-hydrolysis process and by direct catalytic hy- 
dration of ethylene. The esterification-hydrolysis process 
is the older of the two and accounts for about 80 percent 
of synthetic alcohol production. 


The esterification-hydorlysis process takes place in two 
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steps as the name implies. The first step is the reaction 
between sulfuric acid (90 to 98 percent) and ethylene at 
75-85 C., to form a mixture of ethyl hydrogen sulfate and 
diethyl sulfate. 


CH; = CH: + H:SO,— CH,sCH:HSO, + (CH;sCH:) SO, 


The reaction mixture is diluted in a hydrolyzer to give 
a 50 percent sulfuric acid effulent when the ethyl alcohol 
is steam stripped from the acid. 


CH,CH:HSO, + H:O — CH;CH;OH + HSO, 


The over-all yield is 90 percent ethyl alcohol and 5 to 10 
percent diethyl ether, the only important by-product. 


Direct hydration is a catalytic process carried out at 
1000 psi. and ca. 400 C., over a phosphoric acid catalyst 
supported on diatomacious earth. 


CH: = CH: + H:O — CH;CH;OH 


The ethylene conversion per pass is reported*® to be 4.2 
percent while the over-all yield is 97 percent. The prin- 
cipal by-product is diethyl ether. This process was 
pioneered in this country by the Shell Chemical Company 
in 1948. 


TABLE 2—Comparison of the Properties of Low and High Density 








Polyethylene* 
PROPERTY Low Density*® | High Density’ 
Tensile Strength Moderate | High 
Vield Strength. . .. ; Low High 
Flexibility . . R ; High Low 
Processing Temperature. wt Low High 
Color (natural) Excellent Fair 


Electrical Properties. . . é Excellent Excellent 

Transparency ‘ Good Poor 

Impact Strength Very High Low 
| 





* J.W. Haun, Petroleum Refiner, % (12), 121 (1957). 
* High temperature polymer. Density range 0.910—0.920 
* Low temperature polymer. Density range 0.940—0.980 


The percentage of ethylene going to ethyl alcohol has 
decreased steadily during the last several years and this 
trend is predicted to continue until at least 1960. This 
is partly caused by a slight decrease in ethyl alcohol pro- 
duction between 1952 and 1956—a trend highly unusual 
in the expanding petrochemical economy. This decrease 
in production is probably caused by diversion of ethylene 
to higher profit margin derivatives and to a shortage of 
cheap molasses rather than by a decrease in market re- 
quirements. Raphael Katzen predicts’ that the somewhat 
greater availability of ethylene and cheaper molasses in 
1958 will increase production to 1.4 billion pounds. There 
will still be a need for imports to take care of the market, 
however. Synthetic capacity will probably be pushed to 
the limit in the next two years. 

The production of acetaldehyde is the principal use of 
ethyl alcohol and accounts for approximately 45 percent 
of its production, About 25 percent is used as a solvent 
and for miscellaneous uses in food products, cleaning 
preparations and other industrial products. The synthesis 
of other chemicals utilizes another 25 percent. The re- 
mainder has many different uses, especially in the drug 
and pharmaceutical industry. 
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Polyethylene. Polyethylene is produced by two differ- 
ent processes, one a high pressure, high temperature, 
oxygen catalyzed process and the other a low pressure, 
low temperature process using a heterogeneous catalyst. 

The high pressure process may be carried out in either 
of three ways. In the mass polymerization process the 
operating pressure is about 1500 atmospheres and the tem- 
perature is about 190 C. Oxygen is added to the feed and 
a conversion of 25 percent is obtained. In the solvent 
polymerization process the pressure is about 1000 atmos- 
pheres, the temperature about 190 C. and the reaction 
takes place in a benzene-water solvent. The weight ratio 
of ethylene: benzene: water is 1.0:1.0:1.5. The water con- 
tains 100 ppm of oxygen which is the catalyst. The con- 
version is about 17 percent. In the water-solvent process, 
water containing additional initiator (oxygen) is injected 
at multiple points along the reactor tube in order to at- 
tain a higher conversion. 

These typical processes are subject to variations im- 
posed by the particular properties desired in the polymer 
and by the individual companies. Operating pressures 
range from 1000 to 2000 atmospheres and various free 
radical generating catalysts such as peroxides may be used 
instead of oxygen. The polyethylene has a molecular 
weight range of 18,000 to 30,000. 

There are several different catalysts used to produce 
low pressure polyethylene. The famed Ziegler process 
(Figure 8) operates in a pressure range of 15 to 100 psig 
and a temperature range of 60 to 75 C. The catalyst is 
the heart of the process and is one of the more confiden- 
tial details, especially in respect of its preparation and 
subsequent removal. The most common combination is 
aluminum triethyl and titanium tetrachloride, which in 
combination with aluminum triethyl forms a finely 
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FIGURE 9—End-use pattern for polyethylene, 1957.” 
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divided precipitate which catalyzes the anionic polymeri- 
zation. The reaction takes places in a diluent of C; to C; 
paraffins or naphthenes or a low molecular weight aro- 
matic hydrocarbon. A typical polymer has a molecular 
weight of 10,000. 

The Phillips process operates in a pressure range of 
100 to 500 psig and a temperature range of 90 to 150 C. 
The solid catalyst may be hexavalent chromium oxide 
(Cr,O,;) on a silica-alumina support and the solvent may 
be the same as that used in the Ziegler process. The 
catalyst is present in the form of a slurry and the polymer 
is maintained in solution until after the catalyst is re- 
moved from the reaction mixture. The conversion is vir- 
tually 100 percent. 

More detailed descriptions of these processes are in the 
1957 Petrochemical Process Handbook.* 

The two processes produce polyethylene with quite 
different properties and uses. The low pressure processes 
give a product with a higher density and it is more linear 
and isotactic than the polyethylene from the high pres- 
sure processes. The polymers are usually differentiated 
according to their densities: low density refers to the 
polymer from the high pressure process and high density 
to the product from the low pressure process. They are 
also designated by the process used in their production. 
Table 2 gives a qualitative indication of the outstanding 
properties of the two types of polyethylene.® 

Appreciable thought has been devoted to the problem 
of which polyethylene is best. Haun® has reviewed the 
situation and sums it up by the statement “only when a 
specific product is supplied in a specific application is 
there a better polyethylene”. Figure 9 presents his end-use 
pattern for polyethelene in 1957 and Table 3 gives an 
estimate of the 1962 end-uses for the two types of poly- 
ethylene.*® 

The current polyethylene capacity is estimated at 800 
million pounds of low density polyethylene and 325 mil- 





800 


50S ml Styrene | vs - 
Q 
L 


Polystyrene | a 





8 





~ 


Millions Of Pounds 
S 


























200 Conohanas 
sty ene Butadiene 
0 
1954 1955 1956 1957 1958 
Year 


FIGURE 10—Styrene resin production pattern. 
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lion pounds of the high density polymer. Production is 
appreciably below these figures (Figure 4). The produc- 
tion in 1960 is estimated to be | billion pounds and 1.| 
billion pounds in 1961, Approximately 55 percent of the 
polyethylene is produced from captive ethylene. 

In spite of the current over capacity, polyethylene pro- 
ducers are optimistic about the future. The use of polv- 
ethylene film and polyethylene pipe is expected to increase 
materially within the next several years. It has been esti- 
mated** that 75 million pounds of polyethylene will be 
used in making lightweight plastic pipe in 1960. Approxi- 
mately 55 million pounds were used for this purpose in 
1957. The use of the high density ploymer for sterilizable 
packages is potentially a large scale outlet. It is predicted 
that this type of use will compete with glass and even 
with metals in general houseware and containers. Poly- 
ethylene containers weigh one-third as much as corre- 
sponding metal containers and only one-eighth as much 
as glass. The demand for polyethylene has grown 48 per- 
cent per year since 1950. 


Ethylbenzene-Styrene. Ethylbenzene and styrene hav 
the same relationship as grapes and wine. The only im- 
portant reason for the production of one is to make the 
other. 

Essentially all of the ethylbenzene is synthesized by the 
alkylation of benzene with ethylene using aluminun 
chloride as the catalyst. 

AlCl 
CH: = CH:.-+ C,H, —~—->-> >>> _ C. HCH: CH; 
This is a liquid phase reaction and the catalyst is in the 
form of a hydrocarbon complex, usually with alkylated 
benzene together with a smaller amount of benzene. A 
small amount of either hydrogen chloride or, more com 
monly, ethyl chloride is added to obtain high catalyst 
efficiencies. The pressure is slightly above atmospheric. 
the temperature range is 90 to 100 C., and the heat of 
reaction is removed by refluxing benzene. The conversion 


TABLE 3—Predicted End-Use Pattern for Polyethylene, 1962° 








End-Use Low Density High Density’ 


Molded Articles 14% 27% 
Electrical 11 10 
Film . 5 
Pipe... 5 
Paper Coating ~ 
Bottles, Tubes. . ] 
Fibers. . 


Miscellaneous . 6 
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* Robert Aries and David Dworkin, Aries Associates 
* Based on production of 705,000,000 pounds 
© Based on production of 440,000,000 pounds 





based on benzene is 30 to 40 percent per pass and the 
over-all yields are 95 percent. To obtain this high yield. 
the 15 to 20 percent of higher-ethylbenzenes are separated 
and dealkylated in a process similar to the alkylation step 
except that a higher reaction temperature (200 C.) and 
a different catalyst ratio are used. Aluminum chloride 
catalyzes dealkylation reactions as well as alkylation re- 
actions. 

Several vapor phase processes have been developed A 
Universal Oil Products Company process uses phosphoric 
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acid on a kieselguhr carrier as the catalyst. The Koppers 
Company, Inc., has developed a high pressure (900 psig 
high temperature (310 C.) fixed bed catalytic process 
which uses alumina deposited on silica gel as the catalyst. 
Catalytic reforming with its production of aromatics 
and the increasing demand for xylenes will make an ap- 
preciable quantity of by-product ethylbenzene available 
Cosden Petroleum Company is at present obtaining ethyl- 
benzene of 99-+- percent purity from its mixed xylene 
stream. This may be a foreshadow of the future. 
Ethylbenzene is catalytically dehydrogenated to styrene 
C.H.CH.CH, — C.H.CH = CH, + H 
[he ethylbenzene is heated to 520 C. and mixed with 
steam at 710 C. and fed into a reactor. The reactor 
operates at about 630 C. using a fixed dehydrogenation 
catalyst. The catalyst may be an oxide of zinc, chromium, 
iron or magnesium on activated charcoal, alumina or 
bauxite. The conversion is 35 to 40 percent per pass and 
the yield is 90 percent. 
Styrene has two major outlets—synthetic rubber (44 
and polystyrene molding plastics (40 percent). 
The principal resins are polystyrene and styrene- 
butadiene copolymers (Figure 10). The polystyrene mold- 
ing resin is used in refrigerator panels, wall tile, house- 
wares, toys, radio, TV and phonograph records and many 
similar applications. Styrene-butadiene copolymers are 


percent 
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FIGURE 11—How vinyl chloride is made from ethylene. 


used in 70 percent of the latex paints but vinyl acetate 
and acrylic polymers are giving them increasing com- 
petition. The same type of competition is being given the 
molding resin by polyethylene in the area of houseware 
and toys. The latex paint share of the total paint pro- 
duction has increased from 4 percent in 1952 to 13 per- 
cent in 1958. This trend is expected to continue. 

A third large market may be opening up with the re- 
cent introduction of clear packaging film of polystyrene 
The film is designed to compete with cellulose acetate 
and cellophane films in envelope and box windows, pack- 
aging flat fabric goods and meat and poultry. The poten- 
tial of the film is hoped to be as high as 100 million 
pounds of polystyrene per year. The total styrene polymer 
production for 1960 is estimated at 845 million pounds 


Ethyl Chloride-Tetraethy!l Lead. Ethy! chloride and 
tetraethyl lead have much the same relationship as ethyl- 
benzene and styrene. The compounds are intermediates 
between ethylene and compounds with multiple uses. 

Ethyl chloride is produced by the addition of hydrogen 
chloride to ethylene in the presence of aluminum chloride 
as a Catalyst. 


AICL 
CH: CH: -+ HCl —~->->—>—>—>- CH:;:CH::C 


Ihe liquid phase reaction is carried out in a tower re- 
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FIGURE 12—(Above) Production pattern and future estimate 
for polyvinyl chloride polymers and copolymers. 


actor at a temperature of 35 to 40 C. and a pressure of 
40 psi. The catalyst solution is a mixture of aluminum 
chloride in ethyl chloride or ethylene dichloride, The con- 
version is essentially complete and the yield of ethyl 
chloride is about 90 percent. A frequent source of the 
ethylene for this process is the purge gas stream from a 
polyethylene unit. 

It is also possible to produce ethyl chloride by the re- 
action between ethyl alcohol and hydrogen chloride in 
the presence of 45 percent aqueous zinc chloride at 145 C. 


ZnCl, 


Direct chlorination of ethane is used in one plant. 
CH.CH; + Cl. > CH;CH:Cl + HCl 

Thermal chlorination requires a temperature above 300 
C. while in photochemical chlorination a temperature 
range of 100 to 200 C. is used. Most of the approximately 
650 million pound annual production of ethyl chloride 
(Figure 4) is synthesized by the addition of hydrogen 
chloride to ethylene. 


Over 90 percent of the ethyl chloride is used in the 
production of tetraethyl lead. 


4CH;CH,Cl + 4NaPb — Pb(CH:CH;),. + 3Pb++ 4NaCl 


The future of ethyl chloride is directly related to the 
use of tetraethyl lead in motor fuel and to the develop- 
ment of other methods to make tetraethyl lead. This is an 
active field of research. Ethyl chloride is also an alkylat- 
ing agent for cellulose (ethyl cellulose) and pentaborane 
(HEF-2), a refrigerant, an anesthetic and a catalyst acti- 
vator in the alkylation of benzene by ethylene. 


Ethylene Dichloride. Ethylene dichloride is closely as- 
sociated with the production of vinyl chloride but it is 
not produced exclusively for this purpose. However, the 
future of ethylene dichloride is dependent upon that of 
vinyl chloride. 


0? 








Ethylene dichloride is formed by the addition of chlo- 

rine to ethylene. 

CH. = CH: -+ Cl, — CH:CICH.C1 

There are several processes used to bring about this re- 
action. One method employs an ethylene dibromide cat- 
alyst in a vapor phase reaction at 40 to 50 C. Another 
process operates in the liquid phase with ethylene di- 
chloride as the solvent. The temperature range is 40 to 
50 C. and the pressure is 10 to 20 psig. The yields are 
90 to 95 percent for the various processes. Ethylene di- 
chloride is also obtained as a by-product in the production 
of the ethylene chlorohydrin and in the chlorination of 
ethane. 

There are two commercially important processes for 
the dehydrochlorination of ethylene dichloride to viny] 
chloride (Figure 11). Ethylene dichloride can be pyro- 
lyzed at 380 to 410 C. over a pumice or, charcoal catalyst 
in stainless steel tubes at 50 psig. 


CH:CICH:Cl — CH, = CHC! + HCl 
The conversion is 50 percent and the yield of vinyl chlo- 
ride is 95 to 98 percent. The other dehydrochlorination 
process utilizes 6 percent sodium hydroxide at 140 C. for 
2 to 3 minutes at a pressure of 150 psig. 


CH:CICH.Cl + NaOH — CH: = CHCl -+ NaCl + H:O 
The mole ratio of ethylene dichloride to caustic is 2:! 
and the conversion and yield are 90 percent. 

Approximately 56 percent of the vinyl chloride is pro- 
duced by the addition of hydrogen chloride to acetylene 
HC = CH + HCl— CH: = CHC! 

Mercuric chloride on carbon pellets is the catlyst for this 
vapor phase reaction and a temperature between 160 and 
250 C. is maintained. The yield is 80 to 85 percent. An 
attractive combination of processes is the thermal de- 
hydrochlorination of ethylene dichloride followed by the 
addition of the hydrogen chloride to acetylene thus utiliz- 
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FIGURE 13—End-use pattern for polyvinyl chloride resin— 
1957 and 1961.” 
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ing all of the chlorine originally used in the formation of 
the ethylene dichloride. 


About two-thirds of the ethylene dichloride is used to 
produce vinyl chloride which in turn is used to produce 
polyvinyl chloride resins. The production data for poly- 
vinyl chloride (PVC) polymers are given in Figure 12. 
The growth of polyvinyl chloride resins is not as spectac- 
ular as that of its cousin polyethylene but it is respectable. 
The uses of polyvinyl chloride polymers are sufficiently 
varied to assure a continuing market (Figure 13) .** The 
other main use of ethylene dichloride is in antiknock fluid 
containing tetraethyl lead. It serves as a lead scavenger. 


Ethylene Dibromide. A considerable amount of ethy!l- 
ene dibromide is made by the addition of bromine to 
ethylene. 


CH; = CH: so Br, ae os CH.BrCH.Br 


Ethylene dibromide is used as a lead scavenger in anti- 
knock fluid and is widely used as an agricultural fumi- 
gant. It is an efficient solvent for waxes and gums and 
it is used as an intermediate in the synthesis of pharma- 
ceuticals and of dye intermediates. 


Miscellaneous. Ethylene can be used to alkylate a wide 
variety of substances ranging from aluminum to isobutyl- 
ene. Most of the products are used directly or indirectly 
in fuels. 


Karl Ziegler has proposed an electrolytic process for 
the production of tetraethyl lead which has for its initial 
step the reaction of ethylene, hydrogen and aluminum to 
produce triethyl aluminum. 


6CH; = CH: + 3H: + 2Al — 2Al(CH:CH:)s 


The aluminum trialkyl is electrolyzed and tetraethyl lead 
is formed at the lead anode. 


High octane hydrocarbon fuel components are synthe- 
sized by the alkylation of isobutene with ethylene to form 
diisopropyl. 


AIC, 
CH, = CH: + (CH:)-CHCH, ~-——-— (CH;)sCHCH(CHs). 


An aromatic alkylation process using dilute olefin 
streams from catalytic cracking containing about 10 per- 
cent ethylene and | percent propylene and a fixed bed 
catalyst has been developed by Universal Oil Products. 
The yields, based on olefins, are around 90 percent and 
the products are ethylbenzenes and isopropylbenzenes. 
The primary object is to recover olefins from dilute 
olefin streams and to produce a product to up grade 
gasoline. 


The addition of carbon monoxide and hydrogen to 
ethylene is the bases of the oxo reaction for the produc- 
tion of propionaldehyde and by-produce diethyl ketone. 


Co:(CO),. 

CH: = CH: + CO+H:----->> 
Oo 
i 

CH;,CH.CHO + CH;CH.CCH:CH; 


Dicobalt octacarbony! is the catalyst and the reaction can 
be controlled to yield essentially no ketone. The oxo re- 
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action is usually carried out at 150 to 180 C, and 200 at- 
mospheres. The aldehyde may be oxidized to propionic 
acid (I), reduced to n-propyl alcohol (II), or dimerized 
by aldol condensation (III). 


I CH:CH:CHO + [O] — CH:CH;COOH 

II CH.CH:CHO + H: — CH;CH:CH:OH 
sig 

Ill 2CH:CH:CHO — CH:CH:;CHOHCHCHO 


Propionic acid is formed when the catalyst is nickel car- 
bonyl and water is used in place of hydrogen.” 


Ni(CO). 
CH; = CH; + CO+ H:O0 ~—-—— CH;CH:COOH 
The temperature used is 270 to 290 C. and the pressure 
between 300 and 600 atmospheres. A 40 to 70 percent 
conversion is obtained and the yield of propionic acid is 
between 94 and 98 percent. When propionic acid is used 
in place of water the product is propionic anhydride. 
Ni(CO),. 
CH: = CH: + CO + CH;CH:COOH ~--— 
oO 2 


" 


| 
CH.CH.C-O-CCH.CH, 


Propionic acid salts, esters, amides and halides are of 
interest as mold inhibitors (in bakery goods), solvents 
and rubber compounding agents, and as intermediates in 
the production of pharmaceuticals, plasticizers, polymers, 
herbicides and feed additives. 

These reactions are only illustrative of the versatility 
and potential of ethylene. 


THE FUTURE 

In thinking of the future of ethylene it is necessary to 
realize that the esoteric of today is the common place of 
tomorrow. No other industry knows this better than the 
petrochemical industry. It should also be kept in mind 
that the present derivatives of ethylene are produced on 
a large scale by reactions which involve inexpensive ad- 
denda and mild conditions. There are not many known 
reactions left which meet these criteria. It is also neces- 
sary to keep an eye on the competitive position of acetyl- 
ene, especially in the production of vinyl chloride. 

The future of ethylene utilization is reasonably well 
stablized and predictable unless there is a real break- 
through in research—like using ethylene to produce a 
toilet for which it is not necessary to jiggle the hook. 
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SEPTEMBER JANUAR Y-SEPTEMBER 
——_ - —--——_—, — ——---] August |_—-—_-_-_—_-—_—_.-- - 
1958 | 1957 % Diff. 1958 1958 | 1957 % Diff 
U.S. Crude Oil Production 7056 | 6,387 + 2.5 6873 6,588 | 7,276 — 95 
U.S. Nat. Gas Liquids Prod. 800 | 794 +08 790 7 | 802 — 25 
U.S. Total Imports. . . 1,643 | 1,459 +126 1567 1,615 1532 | + 54 
° hicinpeeatateinenisleatiieginaneniphtinden: $ erates! Prin WE ed Eins eee eee on 
» Crude stocks up slightly East Coast Crude Imports 7281 733| —19 723 754| 744) +13 
Total Crude Imports 947 | 1,042 — 9.1 923 930; 1,002 | 7.2 
Total Refined Products 696 | 416 | +67.3 644 685 | 531 | +29.0 
Total New Supply 9,499 | 9,152 | + 38 9,230 | 8,985 9612 | — 6.5 
Stock Changes All Oils (Daily) +753) | +768 | +490 +288 | 
Total Demand All U.S. Oils 8,749 | 8,383 | +44 8,740 9,081 9,324; — 26 
Gasoline Demand 4.140 | 3896| +63 4,158 3,955 3,970 | — 04 
Distillate oe penne = i * 4 | — 56 pd yr | 1,735 - 
Residual Fuel Demand 1 | 1,25: + 05 1,31 1443 | 1,585 | — 9.0 
e . . «Be wae , a > al el Aad Meno cot Sec fe ss 
Gasoline stocks begin Domestic Demand, All Oils 8,449 | 8,049 + 50 8,490 8,309 8,689 | + 1.2 
. Export Demand, All Oils 300 | 334 | —10.2 250 273 635 | —57.0 
slow rise Crude Runs U.S. Refineries. . .| 7,703 | 7,921| — 28] 7,803 7.527 7,986 | — 58 
Domestic Crude Runs 6,776 | 6859| —12] 6,783] 6,598/ 7,001 58 
Foreign Crude Runs 927 | 1,062| —12.7 1,020 929 986 | — 58 
TOTAL U.S. STOCK STOCKS EAST OF CALIFORNIA 
Millions of Barrels Millions of Barrels 
End of Month End of Month 
September September . if 
1958 | 1957 pit.| “1988'| 1958 | 1957 |% pim.| 1o80" 
a : . S | 
© All other stocks following & | = 
l d Crete GB... os 44 |} —I11.1 247.1 209.6 2428 | —13.7 205.5 
Fasoline 172. 180. — 45 173.8 150.0 154.5 - 29 150.5 
seasona tren Distillate Fuel Oil 156.1 173.3 — 99 139.6 142.0 155.4 | — 8.6 125.4 
Residual Fuel Oil 68.9 58.7 | +174 67.5 34.3 35.6 — 3.7 34.1 
Kerosine. . . 31.3 | 36.4 | —14.0 28.7 30.9 36.0 14.2 28.4 
| 

















Source: Except for latest two months, all data from U.S. Bureau of Mines. Data forl ast two months from 
American Petroleum Institute weekly reports and U.S. Bureau of Mines weekly crude stock report 
except U.S. Natural Gas Liquids Production and Demand figures which are from Chase Manhattan 
Bank Monthly report. 
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Find Specific Gravities by Nomograph 


These five nomographs cover hydrocarbon mixtures, 
petroleum fractions, and 90 pure compounds 


R. Brown Ritter, John M. Lenoir and Joseph L. Schweppe* 


C F Braun & Co., Alhambra, Calif. 


HERE ARE SEVERAL nomo- 
graphs to give you accurate specific 
gravities of liquids in a hurry. The 
nomographs cover hydrocarbon mix- 
tures, petroleum fractions and some 
90 pure compounds. Three nomo- 
graphs give specific gravities of 
liquids at their bubble points. An- 
other gives specific gravities of petro- 
leum fractions up to 1000 F. and 
1500 psia. And a computing chart 
gives specific gravities of pure liquids 
or mixtures of similar liquids by the 
methods of Watson,’* and Gamson 
and Watson.* 

The specific gravity of a liquid 
is the ratio of its mass to the mass 
of an equal volume of water at at- 
mospheric pressure and a standard 
temperature. A standard temperature 
of 60 F. is used in the petroleum 
industry, compared with 4 C., or 39.2 
F., used in other industries. The two 
standard densities differ by only a 
tenth of 1 percent, and may be 
considered identical for most prac- 
tical purposes. 

The specific gravity of a pure 
liquid varies appreciably with tem- 
perature, but only slightly with pres- 
sure. If heated under sufficient 
pressure, a liquid reaches its critical 
temperature and can no longer re- 
main liquid. Few specific gravity data 
are available for liquids near their 
critical temperatures. The data pre- 
sented here are reliable to absolute 
temperatures of about 90 percent of 
the critical temperatures, that is, re- 
duced temperatures of 0.9. 

Figure 6 shows the effect of pres- 
sure on specific gravity for eight pure 
liquids at their normal boiling-point 
temperatures. Normal boiling point 
temperatures correspond to reduced 
temperatures of about 0.6. Similar 
curves for reduced temperatures as 
high as 0.8 would be nearly identical 
to those of Figure 6. The slopes of 


* Present address: University of Houston, Houston. 


these curves range from 0.5 to 2.5 
percent per 1,000 psi. As a rule-of- 
thumb, we might say that specific 
gravity changes | percent per 1,000 
psi 


Since the effect of pressure 1s 
slight, we may express specific gravity 
as a function of temperature at a 
specified pressure. The most useful 
pressure is the saturation, or bubble- 





LIQUIDS ARE AT THEIR 
ATMOSPHERIC BOILING-POINT 





FIGURE 6 
EFFECT OF PRESSURE ON SPECIFIC 
GRAVITY OF SEVERAL LIQUIDS 
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Find Specific Gravities by Nomograph .. . 





point, pressure because engineering 
computations frequently involve 
liquids at their bubble points. 

The method for homogeneous mix- 
tures has a few limitations. These 
limitations occur because mixtures of 
dissimilar components are generally 
more compressible than mixtures of 
similar components. Specific gravi- 
ties are not very predictable for mix- 
tures of organics containing water or 
halogenated organics. Specific gravi- 
ties of hydrocarbon mixtures are gen- 
erally predictable within one per- 
cent. But for an odd. mixture like 
methane dissolved in decane, the 
specific gravity may deviate more, 
as shown in Table 2. 


NOMOGRAPHS 


Pure Liquids. Specific gravities of 
pure liquids at their bubble-point 
pressures are given in Figures 1 and 


TABLE 1—Nomograph Versus Experimental 














Data’ for Pure Liquids 
SP GR AT BUBBLE- 
POINT PRESSURE 
TEMPERA- 
TURE EXPERI- | NOMO- 
LIQUID F MENTAL | GRAPH 
Ammonis....... — 60 0.7 0.705 
0 0.662 0.662 
60 0.617 0.617 
120 0.566 0.565 
Carbon Dioxide..| — 60 1.158 1.157 
0 1.020 1.020 
60 0.814 0.810 
Frees-13........| — 40 1.511 1.516 
40 1.381 1.380 
140 1.161 1.164 
Methyl Chloride | — 40 1.032 | 1.082 
40 0.952 0.951 
140 0.837 0.837 











2. Specific gravities obtained by these 
two nomographs agree generally with 
experimental data. The deviation is 
less than 0.5 percent, as shown by 
comparison, Table 1. 


Hydrocarbons. Figure 3 gives spe- 
cific gravities of paraffinic hydro- 
carbons at their bubble-point pres- 
sures. The nomograph applies to 
mixtures as well as to single com- 
ponents. Alignment points for in- 
dividual hydrocarbons are shown on 
the identity scale. Alignment points 
for paraffinic mixtures are located 
according to their molecular weight. 
Figure 3 generally predicts specific 
gravities within 1 percent of meas- 
ured values for paraffinic mixtures, 
as shown by examples in Table 2. 
The accuracy is somewhat less for 
mixtures having reduced tempera- 
tures above 0.9, or for widely differ- 
ent mixtures such as methane and 
decane. 


Petroleum Fractions. Specific gravi- 
ties of petroleum fractions are given 
by Figure 4 for temperatures from 
0 to 1,000 F., and pressures from 
atmospheric to 1,500 psia. The petro- 
leum fraction is identified within the 
center grid by two of three char- 
acteristics—API gravity at 60 F., 
the characterization factor, Kw, or 
the mean average boiling point. The 
mean average boiling point, tm, is 
determined by the curves of Max- 
well.© The characterization factor, 
introduced by Watson and Nelson,** 


TABLE 2——-Nomograph Versus Experimental Data for Paraffinic Hydrocarbon Mixtures At 
Their Bubble-Point Pressures 

















SPECIFIC GRAVITY 
Molecular | Percent 
Mixture Weight Temp, F Experimental Nomograph | Deviation Reference 
Oris acne 55.4 100 0.541 0.541 0 8 
190 0.466 0.469 0.6 
220 0.436 0.437 | 0.2" 
250 0.374 0.396 } 6.4° 
y ' 
Co-Or.. 0.200 93.44 205.3 | 0.601 0.602 | 0.2 4 
269.8 0.563 0.563 0 
73.6 183.5 0.559 0.558 0.2 
274.0 0.492 0.493 0.2 | 
C2-Cr. 81.56 52.5 0.652 0.658 | 0.9 5 
133.2 0.614 0.613 0.2 
260.0 0.537 0.534 0.6 
37.98 41.0 0.480 0.483 0.6 
84 | 0.442 0.441 } 02 
133.0 | 0.376 0.371 1.3° 
Ci-Cie.. ....- 92.6 | 100 | 0.661 | 0.658 0.5 i 10 
| 220 | 0.605 0.592 2.1 | 
68.9 100 | 0.610 0.597 | 2.1 
220 0.550 0.515 4.5° 
54.8 100 0.564 0.538 | 46° | 
220 0.496 0.432 12,9° 
| 








*Pseudoreduced temperature greater than ().9 
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is defined by the equation, 


K. = (460+ te)” 


sp gr at 60 F (1) 


The expansion-factor curves of Fig- 
ure 5 were used to develop the pe- 
troleum-fraction nomograph. Critical 
temperatures and pressures for pe- 
troleum fractions were determined 
by the method of Smith and Wat- 
son.’* For most cases, Figure 4 pre- 
dicts specific gravities within one or 
two percent of measured values, as 
shown in Table 3. This nomograph 
shows the effect of the characteriza- 
tion factor on specific gravity. The 
effect of the characterization factor 
is ignored in the ASTM-IP Petro- 
leum Measurement Tables. 


COMPUTING CHART 


Figure 5 is a chart for computing 
specific gravities of the liquids listed 
in Table 4. The chart may be used 
for any liquid compound provided 
we know one specific gravity value 
and the critical constants for the 
compound. The chart is based on 
the method of Watson** for pure 
liquids, and Gamson and Watson’ 
for liquid mixtures. 


Pure Ligvids. Watson* pointed out 
that thermal expansion data for 
liquids may be represented by the 
equation, 


sp gr 
(sp gr): = & \— | k (2) 


Where o is a dimensionless quantity 
called the expansion factor. Watson 
further showed that » could be ex- 
pressed in terms of reduced tem- 
perature and pressure for all liquids. 
Thus, we may compute the specific 
gravity of a liquid at any tempera- 
ture and pressure, knowing its criti- 


cal constants and (22). Or if 


(Pe is not known, we may de- 
termine it with one specific gravity 
value. Table 4 gives the critical con- 


TABLE 3—Petroleum-Fraction Nomograph 
Versus Experimenta! Data for Kettleman 








Hill Crude” 
| SPECIFIC GRAVITY | 
Tempera- — —\-————_ | 
ture Pressure | Experi- | Nomo- 

F | PSIA mental graph 
100 } 500 0.824 0.832 
160 «=| ~=«(500 0.799 0.808 
220 | 500 0.775 0.783 
100 «=| «(1,000 | 0.828 0.838 
160 | 1,000 | 0.805 0.815 
220 1000 | 0.780 0.7 
100 1,500 0.831 0.841 
160 1,500 0.808 0.819 
220 1,500 0.795 0.785 

—_——— - 
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TABLE 4——Constants for Figure 5 











| Te R | Pe, PSIA| SS 
COMPOUND | id 

Acetie Acid 1071 | 839 7.68 
Acetic Anhydride 1025 679 8.08 
Acetone 616 685 6.15 
Acetonitrile 956 701 5.92 
Acetylene 557 905 4.95 
Ammonia 7% 1636 5.39 
Aniline 1258 769 7.17 
Benzene 1012 | 74 6.58 
Benzontrile 1250 | 611 7.08 
Butadiene, 1, 3 76 CO 628 5.26 
n-Butane 765 551 4.95 
i-Butane 73 | 529 491 
Butyl Acetats 1040" sor | 6.52 
p-Buty! Alcohol 1010 720 «| 6.10 
s-Buty! Alcohol oo Cl 700° | 6.15 
t-Butyl Alcohol 915 700° 6.26 
Butylene -1 755 | 583 5.10 
Butylene -2 77 oo | 5.18 
Butyric Acid 1131 | 74 —C«S 6.96 
Butyronitrile 1048 5.56 
Carbon Dioxide 548 1071 9.94 
Carbon Disulfide 94 | 1146 9.60 
Carbon Tetrachloride 1002 | 661 12.05 
Chlorine 751 1120 12.11 
Chlorobenzene 1138 | 386655 7.98 
Chioroform en ee 11.35 
m-Cresol 271 661 7.20 
o-Cresol 1252 | 726 7.2 
p-Cresol 1259 747 7.20 
Cyanogen 72 867 7.65 
Cyelohexane 996 588 5.83 
Cyclopentane 921 655 5.79 
Decane 1114 308 5.30 
Diethylamine 893 538 5.57 
Dumeth ylamine 788 | 77 5.45 
Dodecane 1185 | 272 5.34 
Ethane 50 | «#708 | (443 
Ethyl Acetate 942 556 | 6.95 
Ethy! Aleoho!l 929 926 OC 6.11 
Ethylamine 821 816 | 5.60 
Ethylbenzene 115 | 558 6.34 

E Chloride 829 | 764 7.36 
Ethyl Ether S41 | 23 5.77 
Ethy! Formate 915 685 7.14 
Ethy! Mercaptan 899 779 650 
Ethylene 508 735 452 
Ethylene Chioride, 1, 2 1010 779 0.3% 
Ethylene Oxide 843 143 | 7.06 
n-Heptane 972 397 5.24 
i-Heptane a 400 5.24 
n-Hexane o14 439 5.16 
i-Hexane 896 436 5.16 
Hydrazine 1176 2130 7.22 
Hydrogen Cyanide 822 782 5.70 
Hydrogen Sulfide 672 1306 7.28 
Isoprene 872 ss | 847 
Methane 344 673 3.42 
Methy! Aleohol 924 1154 6.16 
Methylamine 774 1082 5.58 
Methy! Chloride 749 968 787 
Methy! Ether 720 77 5.90 
Methyleyclohexane 1030 504 5.72 
Methylcyclopentane 959 50 CO 6.20 
Methylene Chioride 919 882 10.15 
Methylethylketone oO 580 6.16 
Nonane 1073 345 5.28 
Octane 1025 362 5.26 
n-Pentane 846 489 
i-Pentane 830 | 483 
Pentene -1 854 588 

Phenol 1246 889 

Propane 666 617 

n-Propyl Alcohol 067 738 

i-Propyl Alcohol 916 779 

Propylene 557 670 

Pryadine lll | 882 

] 

Styrene. 1166 | 580 6.48 
Toluene 1069 611 6.39 
Triethylamine 958 | 441 5.58 
Trimethylamine 79 | 591 5.32 
Undecane 1160 | 285° 5.32 
m-Xylene 115 | 529 6.33 
o-Xylene. 1137 | 542 | 6.39 
p-Xylene 1113 54 6.33 

* Estimated 
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sp gr : for mixtures is . 
stants and ns values for some {°F mixtures is computed by 
80 compounds. And Figure 5 gives ehh 
é a > sp er oy 
» as a function of reduced tempera- oJ mixture = (28) (3) 
- 


ture and pressure. Both the constants 
of Table 4 and the curves of Figure 
5 differ somewhat from those given 
in Hougen and Watson.* The con- 
stants and curves given here are 
based on experimental data reported 
in more than a hundred literature 
references. 


Liquid Mixtures. Gamson and Wat- 
son’ extended the Waston method to 
include liquid mixtures. Pseudocriti- 
cal constants are used to determine 
» for mixtures. For hydrocarbon mix- 
tures, pseudocritical temperature and 
pressure are computed as the molal 
averages of the component critical 


properties. The value of (222) 


November, 1958—PETROLEUM REFINER 


where xw represents the weight frac- 
tion of a component. 


EXAMPLES 


Saturated Liquid. The specific 
gravity of saturated liquid methyl 
choride at 0 F is obtained from 
Figure 1. Point 6 is the alignment 
point. A straight line from 0 F 
through Point 6 gives a_ specific 
gravity of 0.993. Tanner, Benning 
and Mathewson** also report 0.993. 


Bubble-Point Hydrocarbon Mix- 
ture. To find the specific gravity 
of a butane-heptane mixture, 30- 
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percent butane by weight, at 218 F. 
and its bubble-point pressure, we 
first compute the molecular weight 
to be 82.3. Then on Figure 3, we 
draw a straight line from 218 F. at 
(A) through the molecular weight 
at (B) and find the specific gravity 
to be 0.564 at (C). Kay* measured 
0.565. 


Petroleum Fraction. To get the 
specific gravity of a 40-API oil, 
Kw = 11.0, at 500 F. and 1,000 psia, 
we locate 500 F. at (A) on Figure 
4. Then we find the intersection of 
the 40-API and K, = 11 curves at 
(B).A straight line from (A) through 
(B) gives a specific gravity of 0.608 
at (C) on the 1,000 psia line. Max- 
well’ gives 0.611. 


Pure Liquid, Computed. If we 
want to know the specific gravity 
of liquid ethylene at minus 155 F 





a 
wo 


and one atmosphere, we first com- 
pute the reduced conditions using 
the critical constants in Table 4. 








_ 460+ 460—155 _ 

Te= T. = 508 = 0.60 
P 14.7 

P= P. = 535 = 0.020 


Next we enter Figure 5 with T, at 
(A) and P, at (B) to find w at (C). 
Table 4 gives a (2& 
4.52 for ethylene. We spot this value 
on the diagonal scale at (D). And 
with a straightedge through (C) and 
(D) we find the specific gravity at 
(E) to be 0.570. York and White’’ 
measured 0.569. 


value of 





Liquid Mixture Computed. Suppose 
we need the specific gravity at 73 F. 
and 1,640 psia of the hydrocarbon 
mixture listed below. 








Mole- Weight- 
Component Fraction,x Fraction, x~ 
Methane 0.3472 0.1261 
Ethane 0.1325 0.0902 
Propane 0.1893 0.1890 
Pentane 0.1613 0.2635 
Hexane 0.1697 0.3312 


First we compute the pseudocritical 
constants as the molal averages of the 
critical constants of the pure com- 
ponents given in Table 4. 
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Component x ie 226 Be 








Methane 0.3472 344 119 673 234 
Ethane 0.1325 550 73 708 94 
Propane 0.1893 666 126 617 117 
Pentane 0.1613 846 136 489 79 
Hexane 0.1697 914 155 439 74 

Tee=609 P,.— 598 


The pseudoreduced conditions are 





es Se es 

7 = oe OSS 
P 1640 

P,.=— 


P, 5s °/4 


Next we compute the value of ( Br) 
by Equation 3. 


y 
a 
a) 
79 
i) 
Nene” 
ren 
(3 
e ag 
4 
eee” 


COMPONENT xe \@ / 

Methane 0.1261 3.42 0.0369 

Ethane 0.0902 4.43 0.0204 

Propane 0.1890 4.77 0.0396 

Pentane 0.2635 5.08 0.0519 

Hexane 0.3312 5.16 0.0642 
Xw 


L(t) = 0.2130 
w 


1 
mixture ) — . — 30 4.69 
(sp gr/e) 
Now we enter Figure 5 with T, and 
P, to find » on the left-hand scale. 
(=P) of 4.69 on the diag- 
onal scale, and find the specific grav- 
ity of 0.476 on the right-hand scale. 
Brown and co-workers? measured 
0.469 for this mixture, and they re- 
ported computed values of 0.495 by 
Standing and Katz,’* and 0.487 by 


Watson. 


we locate 


bog gene yx CITED 
1 Gamson and a K. M., National 
Petroleum News Witech Sec 36, R 554 (1944). 
o. mane H. Kuist, Sec, , and Brown, G. 
Ind. Eos ‘Chem., 36, 1161 visits | 
a? ts D. A., and Watson, K. mi- 
cal Process Principles Part II, 502, ine Wiley 
& Som, New York, 1947. 
W. B., Ind. Eng. Chem., 33, 590 (1941). 
= Thad’ 30, 459 (1938). 
* Maxwell, 5. Be Data Book on Hydrocarbons, 
p. 15, D. Van Nostrand, New York, 1950. 


t Ibid, p. 146. 
®* Nysenwander, C. N. Si P. Heid and Lacey, 

Ww. Ind. Eng. Chen. 118 (1940). 
® Perry a, Mie em. En r’s. Masdbork, Third 

Edition,” 2i1, OD ae Hill, New York, 1950. 
Reamer, H. H., Olds, R. H.., Sage, _ 

ond Lacey, w. N., Ind. Eng. Chem., ‘e * 1508 
4 Sage, B. H., Lacey, W. N. d Schaafsma, 

J. G., Ind. Eng. Chem.’ 27, 162 (1935). 
Smith, R. L., and Watson, K. M., Ind. Eng 

Chem., 29, 1408 '(1937). 

3 Standing, M. B., and Katz, 

Am. Inst. Mining. and } Met. Engrs. i, is b 5) 
% Tanner, H. Benning, A and Mathew- 
n, W. F.. ay Eng. Chem., my "878 (1939). 

Watson, K. M., Ind. Eng. ‘Chem., 35, 398 
% Watson, K. M., and Nelson, E. F., Ind. Eng. 

Chem., 25, 880 (1933). 

York, R., and White, E. F., Trans. AIChE, 

40, 237 (1944). 





Copies of the nomographs and tables 
may be obtained from C F Braun & 
Co., 1000 S. Fremont, Alhambra, Calif. 
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FIGURE 1—Valve repair bench has vise and pressure regulating station on each corner. Clock-like gage on pipe shows air pres- 
sure from each regulating station. Note impact wrenches on holder in center of table. Air hose take-up reels are mounted under 


nch. 


New Ideas For Your Instrument Shop 


Regardless of mechanic skills, there’s no substitute 
for good tools and a place to work. Install these ideas 
and boost efficiency in your shop 


J. A. Kuntze 
The Chemstrand Corporation 
Pensacola, Fla. 


THE INSTRUMENT SHOP is the 
heart of your Instrument department. 
If you do not have the space, facili- 
ties, and necessary test equipment 
available with which the mechanic 
can perform his work, you haven’t an 
Instrument department. No matter 
how efficient your mechanics might 
be, they must have a place to work 
and tools of the trade to work with. 


The size of your instrument shop 
will depend upon the size of your 
plant. If the plant is small, very likely 
one shop will suffice. However, if it is 
a medium to large size plant, you will 
probably find that a main shop, and 
supplemental area shops will be a 
necessity. 

If you find it necesary to utilize 
area shops, you should strive to keep 
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major repairs and overhauls to a bare 
minimum in those shops. The bulk of 
this work should be processed through 
your main shop. Area shops are us- 
ually small and primarily intended as 
central locations for the area foremen 
and their crews. 


MAIN SHOP 


Valve repair. To facilitate the re- 
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pair of automatic valves, a substantial 
appropriately located, work bench is 


FIGURE 2—Small hose connects dead 
weight tester (foreground) to pressure 
transmitter being overhauled and _ cali- 
brated, 

















a must. The valve bench shown in 
Figure 1 is of all metal construction 
and is located near a double door 
entrance. A monorail equipped with 
a chain hoist, located adjacent to the 
bench, eliminates the problem of man- 
handling large valves and clumsy 
equipment in and out of the shop. To 
facilitate valve mounting at the bench, 
two jib cranes have been installed. 
Each crane will rotate approximately 
359 degrees. 

The bench itself measures 51 inches 
x 118 inches across the top, and is 
about 24 inches above the floor. On 
each corner of the bench a vise has 
been provided. One is a _ regular, 
heavy-duty bench vise and the other 
three are of special design. Each is 
provided with it’s own special pres- 
designed to 
supply a valve actuating signal, and 


sure regulating station, 
an air flow through each valve vise. 


Each special station is constructed in 


FIGURE 3—Four vessels under temperature bath test area each hold 10 gallons of 
heated and agitated test liquid that is controlled by autotransformers and overtempera- 
ture switches. 
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two sections. The valve actuating sec- 
tion, consisting of its own regulator 
and high quality gage, is removable 
from the main housing which enables 
the mechanic checking valve travel 
to closely observe the valve stem in- 
dicator and the actuating air gage 
while he conveniently changes the air 
loading pressure. The seat off or vise 
air flow pressure is regulated from a 
stationary regulator in the main hous- 
ing. Air is piped from this regulator 
to the valve vise and its corresponding 
gage located on a pedestal in the cen- 
ter of the bench. Any valve seat leak- 
age is detected by this gage indication. 

With such an arrangement, it is 
quite convenient to calibrate an auto- 
matice valve and at the same time, 
check its seating characteristics. 

To make dismantling and 
sembly of a valve easier for the me- 
chanic, two air operated impact 
wrenches were installed on the valve 
bench. One is heavy duty and the 
other is light duty. Air hose take-up 
reels are mounted beneath the bench 
top and the wrenches themselves are 
mounted on brackets attached to the 
gage pedestal in the center of the 


table. 


reas- 


Gage Test Area. You may or may 
not require a separate section of your 
shop for such repairs. Here again, 
your needs will be dictated by the 
quantity of gages to be repaired. The 
gage test area is composed of two 
work benches placed parallel to each 
other and separated by a 48-inch 
aisle. This aisle is closed off at one 
end with a shelving unit which is 
used as a storage for gages awaiting 
repairs. 

One bench is equipped with a 10,- 
000 psi and a 200 psi capacity dead 
weight tester, and on the opposite 
bench there is a 1,000-psi capacity 
tester. Where direct mounting of an 
instrument or gage to the tester is an 
impossibility, small diameter flexible 
hose from the tester to the instrument 
is used (Figure 2 


All pressure gages and gage type 
transmitters are overhauled and cali- 


brated in this area, 


Temperature Bath Area. This area 
is used primarily for calibration of 
filled system instruments. An electric 
muffle furnace is provided elsewhere 
in the shop for the checking of ther- 
mocouples. The temperature bath 
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area is made up of four vessels, each 
containing approximately ten gallons 
of heat transfer medium (Figure 3). 
Two of the baths are heated with 
350-watt heaters and the other two 
are heated with 250-watt heaters. All 
baths are agitated. The temperature 
is controlled on all baths by the use 
of autotransformers and each vessel 
is provided with over temperature 
switches. 

On a backboard behind the baths, 
manometers, gages and an air supply 
are mounted to facilitate the calibra- 
tion of transmitters. 

An exhaust hood is installed over 
the entire bath area, and the fan re- 
moves any smoke or fumes which may 
be present caused by heating of the 
transfer medium. 


Pressure Test Area. You may find 
that a separate pressure test area, in 
addition to dead weight testers, will 
be entirely unnecessary in your plant 
However, if you have process ma- 
terials which are not compatible with 
the oil or water normally used in dead 
weight testers, then you will give seri- 
ous consideration to the provision of 
such a test area which allows the use 
of air for these checks 

The pressure test area in the Chem- 
strand shop is nothing more than a 
work bench with an attached panel 
fitted with manometers and labora- 
tory test gages (Figure 4). An air 
supply is available for calibrating 
transmitters. Actuating air pressure is 
supplied to mounting brackets on the 
bench top from a high pressure air 
compressor, capable of delivering 
pressure to 1,000 psig. 


Electronics Lab. Across one entire 
wall of the lab, a test console was 
built and equipped with various test 
devices, such as an oscilliscope, tube 
tester, vacuum tube voltmeter, etc. 
(Figure 5). Electrical outlets extend 
over the entire length of the bench. 
The front cover on the upper portion 
of the console is hinged to allow serv- 
icing the equipment or removing the 
devices necessary to 
one of the pieces in the field. (Field 
use of this equipment is discouraged 
and very rare.) 


when it is use 


An electric muffle furnace for the 
testing of thermocouples is located in 
the electronic lab. This furnace ac- 
commodates the checking of five ther- 
mocouples at one time against a 
Bureau of Standards Certified Plati- 
num vs. Platinum 10 percent Rho- 
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FIGURE 4—1,000 psig air compressor provides air for pressure tests on instruments 
requiring air for testing instead of oil or water used in dead weight test. 





FIGURE 5—Test console has complete electronic testing equipment. Front cover is 
hinged for servicing or equipment removal for field use. 


Differential Pressure Area. Al! 
main instrument shops should be 


dium thermocouple. Temperature of 
the furnace is controlled either man- 
ually or automatically 


equipped with facilities for checking 
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New Ideas For Your instrument Shop ee three different and distinct “Routing 
and Repair” tags. 





One solely for automatic valves, 
gives all data pertinent to a particular 
valve. Another tag, used for all other 
instrumentation sent to the shop gives 
all data pertinent to a particular in- 
strument to which it is attached. The 
third tag is used for test instruments 
only. It is merely a movement tag to 
allow the shop foreman to keep up 
with Instrument department test 
equipment in its movement from one 
area to another 
When a piece of equipment comes 
into the shop, properly tagged, it is 
repaired or overhauled as specified 
by the field. To accommodate the 
handling of equipment coming into 
the shop, certain sections are desig- 
nated as incoming and outgoing areas 
When a mechanic has finished one 
job, the repaired piece is placed in its 
appropriate outgoing bin or area. He 
then goes to the incoming bin of his 
particular repair area and picks up 
another job. In this manner the shop 
foreman is relieved of the task of 
actually having to assign work to the 
man, job by job. Naturally, assign- 
ment is made when it is known that 
Pp one particular piece of equipment 
FIGURE 6—Mounting brackets attached to floor have rotating tops for easy mounting takes priority over another 
of differential pressure transmitters. When the outgoing areas have ac- 
cumulated a number of repaired 


pieces, these are loaded on the de- 





differential pressure instruments. The partment’s pic kup truck and re- 
test area for these instruments is com- 
plemented with a work bench with 
backboard attached, and measuring 


About about 15 feet in length. Numerous 


turned to their respective areas, When 
a particular piece is of a “rush” na- 
ture or is an extra heavy piece such 
as a large valve, it is delivered di- 
th & manometers, gages, barometers, air rectly to its field location. If it is 
e ; supplies, etc. are mounted on the 
Author ~ backboard (Figure 6 it is dropped off at its respective area 
Mounting brackets are provided at shop. Before the equipment is re- 
various points along the bench top leased by the shop, the lower part of 
and special mounting brackets are the “Routing and Repair” tag is re- 
BE Fe Min ge ol me Nor The located on the floor adjacent to the moved and retained by the shop tore- 


Chemstrand Corp., Pensacola, Fla., work bench. . man and the repair information is 
he i vespensible Sar th 

where he is responsible for the ae . , : ; ; ee a lta 

co ed eels et taal The area is further equipped with later transferred to permanent rec- 

an Instrument department with 85 a vacuum pump for checking vacuum rds. 

personnel. He joined Chemstrand in vig : . 

1953 as instrument maintenance gages and absolute pressure instru- From these records, the nature 

foreman, and Was cong - his ments. of all repairs on a particular instru- 

resent position in 1954. While in , : 

ow U 5 Navy, Kuntze attended ment and the frequency of such re- 

Naval Machinist School at the Uni- Shop Function. The main shop per- pairs can be determined. This infor- 

versity of Kansas, and Optical Re- 

pair School at the Boston Navy 


merely routine and/or light in weight, 


forms 80-90 percent of all required mation has proven invaluable in the 


Yard. He began his industrial in- shop repairs. Before any equipment 
strumentation career with B. F is brought i ‘ re ‘ 

; in ght into the shop ; r > rene ‘ Saal 
Goodrich Rubber Co. in 1946. Pp, 1t must be ment vs. the repetitive maintenance 


tagged by field personnel with one of _ on the old. HH 


justification of an improved instru- 
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How to calculate... 





Wind-Caused Sway on Slender Columns 


A dimensional analysis approach eliminates the necessity 


of considering direction 


IT IS OCCASIONALLY observed 


nat siender tractionating co) 


} 
»nernodi 
») porioaci 


sway from the 
f moderate velocity 
the sway significantly 
1e shell or skirt at the base of 
Since vessels 


most such 


to resist Statik 10aqcs 


by wind 


upward of 100 mph, 
vibratory sways under winds of 
moderate ve low itv 
The 
o winds at 40 mph is only about 
When such 


vibrational 


ow OI 


sometimes 


cause alarm steady wind force 


que t 
} pounds per square foot 


winds produce sways of 


a large enough magnitude to highly 
stress the shell, the question is raised 
as to whether or not winds of design 
velocity might induce failure 


Types of Swoy. Most of the litera- 


ture refers to direction 


the 


sway in a 


“crosswise” to the direction of 
This occurs theoreti ally be- 
the shedding of “Vortex 


at so-called critical wind ve- 


wind. 
cause of 
Seenetil” 

locities. But, observations often show 
the columns swaying or vibrating in a 
direction along with the wind or in 
random directions. This article at- 
tempts to extend discussion of the 
phenomenon utilizing a “dimensional 
analysis” approach which does not 
require the direction of sway to be in 
any special direction, either along 
with or crosswise to the wind. 
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of the wind acting on the column 


Current Practice. Generally 


analysis of the 


rigorous 
" fe ee" |. 
aynamk Sway O1 CO 
umns caused by winds is no 
in the design of columns 

cation tor this 1s 

cases in 

in addition. 1 ‘nough data exist t 


attempt a ri is” analvsis on the 


other 


hand. in instances where the 
phenomenon does come up, it 
that little reliable dat 


( ne 


fortunate 


ay ailable practice 


neering profession is to 
specify an exceptionally 


wind load in cases where the 
as designed by conventional 


“looks too slim.” This increases 
h 


wall thickness whi 


lirection, although, of 


is a step in the 
right C course, a 
moderately expensive one. Other prac- 
tices are to apply miscellaneous “Rules 
of Thumb” or “Sway Criteria” to pro 
vide numerical values to the designer 
and 


thereby assist his intuition in 


judging whether the problem is apt to 
occur. Unfortunately, some of the 
criteria in use seem actually dan- 
gerous 


the 
wind 


that 
design be such that the “critical’’ 


Sometimes it is suggested 
velocity of the column does not coin- 
cide with the prevailing wind velocity 
at the plant site. Unfortunately, most 
plant sites are not fortunate enough 
to have anything approaching what 
might be called a “prevailing wind 
velocity” and there is reason to suspect 
that not much good would be done 
by such design. Another suggestion is 
to make the critical 


wind velocity 


REFINER 


n ove! 


prohibitiy 

reflects itself 
' 

wall 


neavy 


1) 
$0-Calied 


ttle consolatio 
10owledge that such 
1 is “scientific.” The recent 
Ozker and Smith’ cont 
which are of value in pre 


This ref 


empirical coefficients to fit 


magnitude 
the 


formu! 


ressul iormuila 


amlilar 
“9V2/2” 


disturbing 


dynam 
to determine a unit periodi 
force aM 


the square of wind velocity 


1 
which increases as 


Nature of Sway Phenomenon. 
Some time ago the writer had occa- 
sion to study column sway data in 
connection with the performance of 
fractionators. A 
of the literature at the time was 
fruitful, but enough 
came available for a 
This article is a 
significant 


long slender review 

un- 
field 

prelimi 

ysis 

reached 


at that time; from an extensive search 


most conclusions 


of literature; and from dimensional 


analysis to determine the basic nature 
of the phenomenon 

It was determined that the magni- 
tude of the wind sway was not readily 
solvable in terms of “Vortex Streets.” 
It was observed, too, that 


sway was 


particularly severe at wind velocities 
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Wind-Caused Sway on Slender Columns... 





in the 30 to 45 mph range where those 
winds were accompanied by appre- 
ciable gustiness. Sherlock’ suggests 
that the sway problem tends to peak 
in this range of wind velocities for 
power line poles. Apparently, on the 
basis of these and other limited ob- 
servational data, when a wind has 
managed to attain a relatively high 
velocity it tends to act more like a 
blow” than one of such 
“periodic” character as will force 
vibratory sway. But as noted above, 
Ozker and Smith* suggest that the 
phenomenon continues to increase 


“steady 


with an increase in wind velocity. The 
columns sway at their natural period 
of vibration as reasonably as can be 
determined. The same gusty winds 
will often induce one column to sway 
at a specific time but not another 
which possesses a higher or lower nat- 
ural frequency of vibration. That 
character or ingredient of the wind 
which tends to provide a “periodic 
forcing-function” to induce vibratory 
sway seems to be a statistical thing. 
It likely has “probability” character- 
istics relating its energy, frequency 
and duration over any specified time 
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Example: Deisobutanizer, 4-foot diameter by 120 feet tall. 


PETROLEUM REFINER 


interval. One should note that “wind 
velocity” as we customarily regard it, 
also has this statistical quality: column 
design is based on high wind velocities 
not because high wind velocities are 
common but because they are known 
to be statistically probable over a 
sufficiently large number of years. The 
solution to the problem of wind sway 
reduces itself to finding just what is 
the periodic forcing function of winds 
in design values that can be used to 
quantitatively define the amount of 
column sway to be expected from any 
specific design. 


Nature of Forcing Function. Stewart 
and MacCready’s* report contains 
some valuable facts in the direction 
of defining the forcing function that 
tends to cause column sway. This ref- 
erence suggests the validity of the so- 
called “minus five-thirds law,” which 
stated mathematically is: 
Er, «x f* 

This formula states that the turbulent 
energy contained in a volume of air in 
a small bandwidth around the fre- 
quency “f” is proportional to the 
bandwidth and “f-**.” This is the 
“partial” turbulent energy in a unit 
mass of air. This does not say any- 
thing about the magnitude of the 
energy but indicates its “spectral dis- 
tribution.” (As an analogy, the “light 
energy” from different kinds of elec- 
tric bulbs has a “spectral distribution” 
or “wavelength distribution.” 

As unit masses of air move past the 
column they can provide energy at 
the right frequencies to shake the col- 
umn and make it vibrate at its natural 
frequency. It seems reasonable to as- 
sume that for similarly constructed 
steel columns, the “relative sharpness 
of tuning” will be similar. If this is 
so, then it can be stated that forcing 
functions that cover a range of fre- 
quencies that are some “percentage” 
(say “a”) about the resonant fre- 
quency of the column constitute the 
effective amount of bandwidth that 
can force the column to vibrate. (For 
an analogy, the electrically equivalent 
“©” would be independent of fre- 
quency. 


Approach to “Sway Formula.” In 
the vibration of columns, the sway 
reaches a magnitude such that the 
energy dissipated by sway is just equal 
to the inlet energy that induces sway. 
We evaluate both of these quantities 
and equate them to obtain a “Sway 
Formula.” 
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Input Energy for Column Sway. As 
masses of air flow past the column, 
another “percentage” (say “b”) of 
their content 
probably be given up to shake the 
column, Consequently, it can be 
written that the input energy to the 
column effective in making it vibrate 


1S: 


turbulent energy can 


E < (af) (bf**) VeDL 
(& Means “Proportional To” ) 


Where f = resonant frequency of column 
V = wind velocity 
= column diameter 
p = air density (+ mass/ft’, say 
L = column length 


We may rewrite this into the input 
energy of the column per cycle of 
vibration: 


1 
(af) (bf vepi (4 ) = 


VeDL 
-* 
is the 

thne of one cycle. The c is a coeffi- 

cient, a dimensional constant, and a 

proportional constant to use with 

mixed units. Also, since p is reason- 
able constant, c can include p, and 


E; = 


i 1 
In this formula, note that — 


then: 


C—=cp 
This C is a new mixed coefficient 
that includes p 


So the inlet energy equals: 

CVDL 

a 
In this way, half the theoretical part 
of the problem is solved. It is now 


the 
dissipated by actual sway of the 


necessary to determine energy 


column. 


Energy Dissipated by Sway. The 


The is as 





ELEMENT 


other half of the theoretical problem 
is to determine the energy dissipated 
by the sway of the column. To do this, 
that 
have only length, diameter, and thick- 
ness. We combine this knowledge with 
the assumption that the energy dis- 


we consider basically, columns 


sipated by sway of the column tends 
to be proportional to the stress in the 
column material caused by sway and 
the volume of the material stressed. 
Since the stress distribution over the 
length of the column, for columns 
swaying laterally in a specific “mode” 
will be similar, it can then be stated 
that the energy dissipated per cycle 
of sway is: 
E. < FDLT 
where F = Stress at base of column 

D = Diameter of column 

L = Length of column 

T = Thickness of column 


DLT = Volume of the column 


material stressed 


Formula for Stress. We equate the 
input and dissipated energy per cycle 
so that we can find the equilibrium 
magnitude of the sway stress: 

; . CVDL 
FDLT = fr 
This reduces to: 
— . 

Po Flea | “C” is a new constant 

In this fashion we arrive at a for- 
mula to compute the magnitude of 
the stress in the base of the column 
caused by wind induced column sway. 
3y working backwards from observed 
field data, the “C”V appears to have 


EXAMPLE DATA AND CALCULATIONS 
d to be lying horizontal and supported at its base as a cantilever in all of the calculations below. 


a numerical magnitude of about 3,600 
for data taken in the 30 to 45 mph 
Therefore, the 


formula may be written: 


wind velocity range. 


: 3600 
F = Fis | 


Where F= 


Stress at base of column due 
to sway, psi 
Natural frequency of column, 


CPS 
Thickness of shell, 


inches 


The formula seems to fit limited ob- 
servational data reasonably well. This 
stress is cumulative with the weight 
stress and effects of pressure and is 
alternating in sign as the column 
vibrates. It the direct 
wind anyway 
. The 
course, be 
statically for the 


also includes 


stress (which is small 
in this range of wind velocity 
column should also. of 


checked 


blow” 


“steady 
wind load normally used (usu- 
ally 30 to 40 pounds per square foot 
of projected area). 


Column Natural Frequency. Both 
the thickness of the column and the 
column natural frequency are seen 
to be important in determining the 
effect of wind on column sway and 
In order to de- 
termine the natural frequency of the 
Rayleigh’s method is used, 
based on harmonic displacement for 
all elements of the column. The nat- 
ural vibration frequency formula can 
be derived as follows: 


the stresses induced 


column, 


First, for any harmonic displacement 
of an elastic mass system: 


10 11 12 13 





Lengtt 
Thickness, 
Moment of Inertia, In‘ 
Total Weight per foot, Ibs. 
Weight of Element, Ibs 


Moment at center, In. Ibs. X 10 
37.383 at the base of columr 


ML/EI ( = radians inclination of element 

Note: This produces an individual incre 
mental deflection of about .05 inches for eact 
element 


Accumulated radians inclination at center 


Element (.0170 at end of element 9 


Deflection at center of Element, In 
4.92 at end of element 9 


Deflection Squared 004 


{7800 


606 


3030 


33.00 


0090 


O48 24 72 


Deflection of each Element times its weight, accumulated for all Elements = 516,000. 
Deflection Squared of each Element times its weight, accumulated for all Elements = 8,550,000. 
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Wind-Caused Sway on Slender Columns... 





6= A Sin ot 
v = 0 = Aw Cos wt (velocity) 
V= Aw (Maximum velocity ) 


(deflection ) 


Where 4 == Maximum Deflection either 
side of center 
w == Natural Frequency in radians 
per second 
t= Time 


We can find the maximum 
energy for any mass: 


mV? __ m4’? W A*? 


kinetic 


) 


2 2 g 2 
We can also find the maximum po- 
tential energy for the same mass: 

wa 


=~ —>— (= means “approximately” ) 


~ 9 


We equate the kinetic and potential 
energies: 
Ww 
g 
We can generalize this to include 
every mass “m” or weight “W” and 
its associated deflection “A” in the 
elastic mass system: 
yw A?’ 
ss -s 


” 


We can then solve for “w,” the fre- 


quency in radians per second: 


And for “f” directly: 


1 =AW 


{=o \ £ Shw Cycles per second 
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The above formula can be used to 
calculate the fundamental frequency 
of a structure of any number of de- 
grees of freedom with a very good de- 
gree of accuracy, given the deflection 
of the structure due to weight load- 
ing. In applying the formula, the 
structure is divided arbitrarily into a 
large number of pieces or elements 
and calculations indicated by the for- 
mula are performed for every ele- 
ment. In applying the formula and 
method to fractionating columns, the 
column is assumed to be lying hori- 
zontally, fixed and supported at its 
base as a cantilever. The deflections 
used in the formula are those at the 
center of each element into which the 
column was arbitrarily divided and 
caused by the effect of the weight of 
the column. It should be noted that 
the thickness of the skirt is important, 
especially for long skirts. The skirt 
thickness is preferably made the same 
as the shell thickness. This is a rela- 
tively inexpensive way to keep the 
column natural frequency high. 


Example Calculation. The column 
sketched in the figure is used as an 
example. This has a tapered thick- 
which natural fre- 
quency. The weight of the shell, trays, 
insulation and holdup liquid produce 
the indicated weight loadings as 


ness raises its 


shown in the tabular calculations. 
The deflection calculations used in 
the tabulations constitute numerical 
integration of slope and deflection.) 

The bending moments at the center 
of each element due to weight are 
computed first. The angular inclina- 
tion of each element is computed as: 


¢= ML/EI = radians 


Each piece incrementally deflects 
about .05 inch in this case, for ele- 
ments number 1 through 9. These 
incremental deflections are added to 
the basic deflections: 


A= ¢L 


Where L is the distance from the 
point at which the deflection is de- 
sired to the center of each element 
that lies between the point under 
consideration and the base of the 
column. The remainder of the com- 
putations are carried out in the tabu- 
lation and the deflections finally 
worked out as recorded. 

We find SAW =516,000 and SA7W 
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= 8,550,000. Then using the frequency 
formula derived earlier, we find: 
= 3.12 V"3'550,000 

= .77 cycles per second 
And using the stress formula derived 
earlier (though strictly speaking this 
has derived for 
, we find: 


been 
thickness 


uniform wall 


__ 3,600 3,600 
=F°T — 77" X B75 999 Ps 


“N° 


This is equivalent to a moment of 
about 10,000,000 inch pounds at the 
base of the column. Now, since the 
moment equivalent to 25.98 inches 
deflection at the top of column was 
37,900,000 inch pounds, we may com- 
pute the column sway as: 


Col. Sway each side of center = 


10.000.000 
——e PE COO mw 
37,900,000 -» 938 = 


>> OD 7 inches 

The column is seen to be limber but 
and the 
economic. If the 
column were in a region of sustained 


the stresses are reasonable 


column design is 
gustiness, it might be thought advis- 
able to increase the tray spacing in 
the upper forty feet or so to inhibit 
the effects of splashing which tends 
to increase entrainment. However, 


column sway is usually not a pro- 


longed phenomenon and increased 
tray spacing increases column length, 


ire- 


sway 


reduces column natural 


This in 


stress and sway 


which 
increases 
That in 
turn would require a larger column 


turn 


quence y. 


magnitude 


diameter and enhanced wall-thickness 
taper. The example considered above 
is consistent good 
design to the that 
available 


with engineering 


extent data are 
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“Mechanical Vibrations 


Enrror’s Nore: It is pointed out by C. E. Freese 
in his ASME paper “Vibration of Vertical Pressure 
Vessels’’ presented Sept. 24, 1958 before the 13th 
annual Petroleum Mechanical Engineering Confer- 
ence that the motion of liquid on the trays of 
operating columns makes a significant contribution 
to the energy dissipated by the sway of the column 
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Try Gas Treating With Hot Carbonate 


The new hot potassium carbonate process is getting in- 


terest as a way to remove carbon dioxide from natural 


gas. Here is a comprehensive review of the process 


. O. Buck and Angus R. S. Leitch 
Petrocon Engineering Company 
mpton, Calif. 


THE HOT CARBONATE process 
is a new tool to achieve economical 
treating of natural gases having high 
acid gas content. The advantages of 
the process are best realized at pres- 
sures above 250 psi and with gas 
concentrations from 5 percent to 50 
percent acid gas on the inlet, with 
extraction of the acid gases to a purity 
as low as 0.5 percent. A greater purity 
will require special consideration. 
Such special considerations will allow 
the reduction of hydrogen sulfide con- 
tent to less than 0.25 grains H.S/100 
scf, which is the common pipe line 
specification for natural gas. 

Two years ago, Petrocon Engineer- 
ing Company undertook the design 
of a commercial hot potassium car- 
bonate plant which was the first of 
several such plants for removal of 
carbon dioxide from natural gas 
streams. Basic data came from pilot 
plant information as published by the 
3ureau of Mines,’* and bench ex- 
periments by Petrocon. In conjunc- 
tion with the initial studies, extensive 
relative economic studies were made 
to compare the amine, water absorp- 
tion, and hot carbonate processes and 
combinations of all schemes.’ Initial 
studies confirmed the Bureau of Mines 
reports that the process would affect 
appreciable savings in operating costs 
and capital investment. 

In California, where the value of 
natural gas is greater than in some 
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FIGURE 1—The hot carbonate system is best suited for removal of acid gases from 
streams containing five percent or higher of acid materials. 
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FIGURE 2—The split stream carbonate system is applicable to natural gas having a 
very high acid gas content. 
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FIGURE 3—A combination absorber is only applicable to gas streams with carbon 


dioxide content near 50 percent. 
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FIGURE 4—To reduce the off-gas to a low acid concentration, a carbonate cooler may 


be added to basic processing scheme. 


other areas,’ the potassium carbonate 
system looked particularly attractive 
due to the savings in fuel. With this 
incentive, producers were willing to 
enter into contracts for hot potassium 
carbonate plants that could be con- 
verted to amine units in the event the 
hot potassium carbonate system was 
unsatisfactory. 

The system is similar in many re- 
spects to an amine unit. The major 
items of equipment such as the con- 
tactor, regenerator, circulating pumps 
and reboiler surface are essentially 
the same. Since absorption and re- 
generation steps both occur at the 
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same temperature in the hot carbon- 
ate process, no liquid heat exchangers 
are required. 

In a natural gasoline plant the 
logical location for the process is on 
the compressor discharge before cool- 
ing and dehydration. Additional heat 
for regeneration can be derived from 
various sources of waste, for example, 
the still reflux systems, hot lean oil 
and jacket water heat. 


THE PROCESS 


Hot Carbonate System. Figure | 
shows the components of a hot car- 
bonate plant. Acid bearing gases enter 
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the base of the contactor, either hot 
or cold, where they are counter- 
currently contacted by the carbonate 
solution. Treated gas, leaving the top 
of the contactor, is saturated with 
water and is cooled prior to delivery 
to a pipe line for dehydration, and to 
recover the water. Carbonate, the 
continuous phase, is pumped to the 
top of the contactor and trapped 
from the bottom by a liquid level 
control. It passes directly to the re- 
generator where the heat of decom- 
position is added. Carbon dioxide 
leaves the top of the stripper through 
a back-pressure regulator. Water car- 
ried out by the carbon dioxide may 
be recovered in a condenser or vented, 
depending on the value of water. 
This particular scheme is best suited 
for removal of acid gases from streams 
containing five percent or higher of 
acid components. The practical limit 
of residue purity is about | percent 


Split Stream Carbonate System. 
Figure 2 shows a split stream carbon- 
ate process, applicable to natural gas 
having a very high acid gas content. 
A partially stripped stream of hot 
carbonate is fed to the lower section 
of the contactor where the acid gas 
partial pressure is high. The remain- 
ing portion of the carbonate is thor- 
oughly regenerated in the reboiler 
and returned to the top part of the 
contactor where the final extraction 
takes place. This method is desirable 
for a minimum fuel requirement 
where economics justify the extra 
equipment. The same practical limits 
as in the basic carbonate unit apply 


Water-Carbonate Process. The 
flow diagram in Figure 3 shows a 
combination absorber and a 
hot carbonate process. This scheme 
is only applicable to very high acid 
gas streams with carbon dioxide con- 
tent near 50 percent. Because of the 
high hydrocarbon absorption, this 
process is usually unattractive, but 
where a large quantity of low Btu 
fuel (300 Btu 
acceptable. 


water 


can be used, it may be 


Partially Cooled Carbonate Proc- 
ess. Figure 4 shows the same process 
as Figure 1, with the addition of a 
lean carbonate cooler for a portion 
of the stream. Cooling the carbonate 
decreases the equilibrium carbon di- 
oxide pressure in the carbonate for 
use at the top of the contactor. This 
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FIGURE 5—Below 30 percent carbonate, 
the bicarbonate does not precipitate. 


scheme is used to reduce the off-gas 
to a low acid gas specification. If the 
circulation of the cooled solution is 
high enough, this scheme can elimi- 
nate a gas cooler. The practical limit 
for this process is in the order of 0.1 
percent acids in the residue. This 
scheme may be combined with the 
split flow scheme of Figure 2 to ad- 
vantage. A modification of this sys- 
tem in which a small stream of potas- 
sium hydroxide is fed to the top of 
the contactor to react with the car- 
bon dioxide or hydrogen sulfide will 
result in high residue purity. The 
bi-carbonate or bi-sulfide is 
fed to the system as makeup. 


reacted 


Carbonate-Amine Process. Plants 
are under consideration using a com- 
bination of carbonate-amine.‘ The 
carbonate process preceding the 
amine unit removes the bulk of the 
acid gases more cheaply than can the 
amine process. Amine then treats the 
reduced gas to produce a residue of 
pipe line specifications. This process 
required duplication of equipment 
which usually makes the 
hibitive. 


cost pro- 


COMMERCIAL PLANTS 


Our experience with commercial 
plants indicates that the hot carbon- 
ate process, with respect to economics, 
is very much as reported in the litera- 
ture by the Bureau of Mines. Directly 
scaled up, most pilot plant data must 
be modified for a commercial instal- 
lation. This is true of the published 
Bureau of Mines pilot data. For ex- 
ample, it is not practical to operate 
with a forty percent solution. At the 


forty percent level, the solution may 
become over-saturated with respect 
to bicarbonate at normal absorption 
levels, which may result in erosion of 
piping, pumps, and at other points in 
the equipment where there are local 
high velocities. 

Figure 5 shows the solubilities of 
carbonate and bicarbonate in mixed 
salt systems. It is apparent that 
crystals of bicarbonate can be laid 
down above a concentration of 30 
percent carbonate equivalent. Below 
30 percent carbonate, conditions are 
such that the bicarbonate does not 
precipitate. 

In practice, it is not possible or 
practical, to attain the high specific 
rate of absorption indicated by the 
pilot plant tests. In actual operation, 
a more practical limit is 24% to 3 
cubic feet per gallon acid gas pickup 
vs. a pilot plant data indicated value 
of 4 to 5 cubic feet per gallon. 


Heat requirements in the regenera- 
tion of hot potassium carbonate solu- 
tions are dependent primarily on two 
factors: 


© The unit acid gas pickup 


®@ The level of regeneration of the 
lean solution 


The first factor is relatively con- 
stant for any particular installation, 
and can be reported on a cubic foot 
per gallon basis. The level of stripping 
of the lean solution is the determining 
factor in establishing heat require- 
ments. Bureau of Mines data indicate 
up to 10 cubic feet of carbon dioxide 
may be regenerated by one pound of 
steam. Our experience indicates these 
figures should be applied judiciously, 


that the actual plant requirements 


may be somewhat greater, since this 
is dependent upon the concentration 
of the carbon dioxide in the feed gas 

The quantity of heat required for 
a hot potassium carbonate system is, 
roughly, 0.6 to 0.8 pound of steam 
per gallon of fluid circulated, com- 
pared to 1.1 to 1.3 pounds/gallon for 
an aqueous-MEA unit.’ This is due 
to conservation of the exothermic 
heat of reaction between the carbon 
dioxide and the carbonate plus a 
savings in sensible heat due to con- 
tacting the carbonate hot. 

One plant we have constructed 
gains all of the heat for the process 
from the jacket steam generated by 
reciprocating compressor engines. 
Steam is generated in the jackets in 
the 13 to 20 psig range and the re- 
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boiler process requirement is for 12 
to 13 psig steam. For order of magni- 
tude, the heat from a jacket water 
system on compressors pumping gas 
from atmospheric pressure to 500 
pounds, would provide enough heat 
to remove 8 to 10 percent acid gases 
from a gas stream by use of the car- 
bonate process. 

As for corrosion, the carbonate 
process is considered non-corrosive for 
specific operating conditions. 

Experience with commercial units 
to date, indicates that carbon steel is 
adequate for construction throughout 
the plant, with one exception. Stain- 
less steel should be used where veloci- 
ties of the fluid are high. Corrosion 
found in carbonate systems to date 
can be stopped in the following 
manner: 


® Carbon steel cases and impellers 
of pumps circulating a 40 per- 
cent solution, where a bicarbon- 
ate slurry is actually formed, will 
last only a few hours. Reduction 
of the solution concentration to 
20 or 25 percent and adequate 
regeneration eliminates this se- 
vere pump corrosion. There is 
apparently no effect on the ab- 
sorptive capacity in a commer- 
cial unit due to a reduction in 
concentration. Stainless steel case 
rings and throat bushings in 
pumps recommended as a 
safety feature. 


are 


The throttling valve and piping 
where liquid from the contactor 
flows to the regenerator has 
velocities high enough to cause 


erosion.’ It is advisable to use 
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FIGURE 6—Conditions were varied, so 
entire range of operability was defined. 
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FIGURE 7—Absorption rates were calcu- 
lated for conditions where foaming was 
eliminated by addition of an antifoam 
agent. 


stainless steel in this area, partic- 
ularly since the cost is small. 

Corrosion from oxygen is con- 
trolled by maintaining approxi- 
mately 0.2 weight percent potas- 
sium dichromate as an inhibitor. 
Potassium dichromate in the 
presence of hydrogen-sulfide re- 
acts with the hydrogen-sulfide to 
tie up this material so that it 
further reactions 
with the oxygen, however, hy- 
drogen-sulfide is itself an effec- 
tive corrosion inhibitor, provided 


cannot make 


there is a sufficient concentration 
present. Experiments are being 
conducted with other inhibitors 
which do react with the 
hydrogen-sulfide. It is too early 
to report on the 
inhibitors. 
Reboiler 

by limiting 


not 


use of such 
corrosion is controlled 
the velocities. 
High pressure steam, hot oil and 


exit 


direct fired equipment may be 
used, latitude denied 
the amine process by many op- 
erators due to adverse effects of 


This is a 


high skin temperature.® 


Light hydrocarbon absorption in 
the hot potassium carbonate solution 
is not apparent, although in one unit 
absorption oil was recovered from the 
regenerator accumulator. Mild foam- 
ing was experienced in this unit, but 
was readily checked by the addition 
of a conventional foaming inhibitor. 


Operating data were obtained on 
a plant over a period of approxi- 
mately one month. These data are 
Table 1. The installation 
under particular consideration is sim- 
ilar to the basic carbonate unit shown 
in Figure 1. 

Steam is supplied to- the regenerator 


given in 
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FIGURE 8—The data for these absorp- 
tion rates were obtained when the liquid 
contained no antifoam agent. 


reboiler from a vapor-phase engine 
cooling system. In this manner, the 
necessary reboil heat is obtained at 
very nearly no cost. Since the engines 
provide an excess, no steam consump- 
tion data are presented. 

Gas-vapor contact is accomplished 
in a column 
containing perforated trays. Such 


conventional absorber 
trays are adequate for absorption and 
stripping and result in a substantial 
saving over the equivalent capacity in 
a packed column. 

The unit was designed to remove 
50 percent of the carbon dioxide from 
8.5 MMscf/d to produce a residue 
containing five percent carbon di- 
oxide. Operating conditions were 
varied so that from 48 percent to 95 
percent of the carbon dioxide to the 
contactor was removed, giving a resi- 
due purity from 4.5 to 0.4 percent 
carbon dioxide. 


Conditions were varied so that the 


entire range of operability was de- 
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FIGURE 9—Specific transfer rates in- 
crease with increases in the average par- 
tial pressure in the absorber. 


fined. The effect on acid gas absorp- 
tion of liquid rates, gas rates and 
partial pressure of acid gas was ob- 
served. Figure 6 shows the correlation 
of the metered quantities with the 
best fit lines through the data. The 
data were extended somewhat, since 
the original agreement was good. anc 
the best fit curves were used to calcu- 
late further 

Table 2 shows the computation of 
“Kao,” sim- 


Sureau ol 


a pseudo absorption rate, 
ilar to that given in the 
Mines “Ko” 1s 


specific transfer rate in 


data.! defined as 
Mcf/hr. of 
carbon dioxide per pound of averag: 
partial pressure, taken over the entir: 
absorber. 

shows 


Figure 7 a representatior 


the specific transfer rate at various 
gas and liquid loadings in a solution 
where foaming has been eliminated 
by the addition of an antifoam agent 

Figure 8 is a plot of specific trans- 


fer rate against gas loading at varied 
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FIGURE 10—At normal operating temperatures, hydrogen sulphide is 


regenerated than carbon dioxide. 
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FIGURE 11—These data are for hydrogen sulfide, but they FIGURE 12—Here is the range of costs for various sizes of 
should be valid, qualitatively, for carbon dioxide. basic carbonate units. 
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, ae Batch equilibrium data concerning s 

Figure 9 shows a marked increase : ‘ 1 carbonate s 

; the reactions of acid gases with hot : 

the specific transier rate with an : - ; t rma! ating 
} = potassium carbonate are readily avail- 

vase in the average partial pres- 

able from the Bureau of Mines. Some 


n the absorber. This curve points 


of maximum utility private concerns, including Petrocon oxide. 
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TABLE 1—Operating Data 


SOLUTION CONTAINS ANTIFOAM SLUG ANTIFOAM NO ANTIFOAM 


“H3 ~~ “! E6 ES 





Material Balance. MCF 
( 


1% tartor 


Contactor Outlet 
COs Balance. MCF /D 
( to Plant 
Percent Absorbed 
CO Analyses, 
ntactor Residue 
Lean Solution 
Rate, GP) 
ae Gravit 
P Alk. E.P.,0.1-N 
HCL/ 
M Alk. E.P., 0.1-N 
HCL/ml 
Eq. K2C0: 
Free K2COs, 
KHCOs (as eq 
K2COz) wt. ¢ 
CO+ in Solution, 
Ft. 3/ga 
Rich Solution 
COs in S 
Ft. 3/gal 
KHCOs (as eq 
K2COs) wt. ¢ 
Percent Reactec 
Contactor Circulation 
Water Rate, 
Moles/Hr 
Carbonate Rate, 


Moles/Hr. 


Total 2504 25 26 263 32 2078 2680 
Gas Rate, Moles/Hr 31 7 
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L/V 78 7 3 . 3 11.7 
** Basis for Computation: Value by Material Balance 
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ing hydrogen-sulfide and carbon di- 
oxide in equal quantities, 

Figure 11 demonstrates the rela- 
tive holding tendency of carbonate 
solutions of varying strength. This 
curve is based on data taken for 


hydrogen-sulfide, but should be valid 
qualitatively for carbon dioxide. 


ECONOMICS 
The economies of a hot potassium 
carbonate acid gas removal unit de- 


TABLE 2——Computation of Pseudo “K,.” From Smoothed Data 
























































Average 
Throughput Ge CO2 Partial | 
MCF/D | Residue MCF/Hr. | Pressure psi | Ko 
95 GPM (Antifoam Added) 
1 0.4 3.0 16. 0.187 
2 1.25 5.3 17.9 0.296 
3 2.00 6.0 19.5 0.308 
4 2.75 7.09 20.9 0.339 
6 3.90 9.25 23.2 0.398 
5 4.40 10.7 24.3 0.440 
9 4.50 11.6 24.5 0.473 
117 GPM (Antifoam Added) 
Re cies sutecicn sna venes 0.8 5.66 17.8 0.318 
Giccoccvrccsetesvccvovecees 2.3 8.84 20.0 0.442 
ee 3.4 10.5 22.3 0.470 
eh 3.9 12.3 23.3 0.527 
9 4.0 13.5 23.5 0.575 
68 GPM (No. Antifoam Added) 
2. ARE 4.05 21.0 0.193 
4 3.70 6.50 22.9 0.284 
6 4.25 8.36 24.0 0.348 
8 4.65 9.83 24.8 0.396 
103 GPM (No. Antifoam Added) 
Bicewews 2.30 4.43 20.0 0.222 
4.. 3.30 7.17 22.0 0.326 
6 4.00 9.00 21.4 0.421 
Ries. 4.35 10.80 24.2 0.446 
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pend a great deal on the type of gas 
to be treated, the pressure of the gas, 
and the concentration of acid gas. A 
stringent specification will cost more 
to meet than a 5 percent residue. 

Figure 12 shows the spread be- 
tween what we have termed a basic 
carbonate unit, where gas is delivered 
hot to the system, and is returned 
saturated with water vapor, and a 
total grass roots treating unit to re- 
ceive gas at ambient temperatures 
and deliver it to a pipe line, sweet 
and dry. 

It is apparent that as the plant 
Capacity is increased, the unit invest- 
ment for a removal system is de- 
creased markedly. This is due pri- 
marily to the inherent savings in a 
large capacity installation coupled 
with an assumption that the larger 
capacity was partly due to an in- 
creased concentration as well as 
higher gas rates. 


The most marked economy in the 
use of a carbonate system is with re- 
gard to operating costs. For example, 
operating costs involved in the purifi- 
cation to one percent 25 MMscf/d of 
natural gas containing 50 percent, 25 
percent and 2 percent acid gas re- 
spectively, with no capital deprecia- 
tion charge, is estimated at $0.058, 
$0.029 and $0.013 per 1,000 scf of 
sweet gas. This charge includes the 
estimated fuel and utilities, water sys- 
tem, steam plant or heaters, chemical 
costs and operating labor. Gas is 
priced at 12 cents per 1,000 scf, elec- 
tric power at 1 cent per kwh and 
$120 per day for labor charges. These 
charges are for a grass roots installa- 
tion where operating labor or super- 


visory labor are not already available 
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How Chemical Composition Affects 
Properties of Paving Asphalts 


Good engineering properties are indicated by low ductility 
and positive-spot tests of asphalts high in asphaltene and 


oil components 


D. W. Bransky, J. E. Horan and T. L. Speer 
Standard Oil Company (Indiana), Whiting, Ind. 


LITTLE IS KNOWN of the char- 
acteristics of paving asphalts that are 
essential for good service performance. 
Although long-established specifica- 
tions have value in defining the con- 
sistency and other physical properties 
of asphalts, it has not been proved 
that they correlate with service use. 
Because these specifications are time 
honored, undue significance and im- 
portance tend to be ascribed to them. 

The quality of such a long-wearing 
product as paving asphalt, which is 
subject to varied conditions during 
years of use, is difficult to appraise. 
Although quality can be established 
by studying test roads, such programs 
are slow. Alternatively, a test that 
would evaluate resistance to oxidation, 
and engineering tests that would meas- 
ure strength and cohesion of a simu- 
lated asphalt-aggregate mix should 
provide a good index of quality. 

Ultimately, the composition of as- 
phalt will determine both its proper- 
ties and its performance. The litera- 
ture contains but scant information 
relating asphalt composition to prop- 
erties. Much more study is needed 
before this relationship is understood. 

To gain insight into the essentials 
of asphalt quality, we undertook to 
relate quality to asphalt composition 
in terms of asphaltenes, resins, and 
oils. Experimental asphalts, differing 
widely in composition, were made by 
separating Mid-Continent, Wyoming, 
and West Texas residua into asphal- 
tene, resin, and oil fractions and re- 


the fractions in different 
ratios. Asphalts were also made by 


combining 


straight reduction or by air-blowing 
of the unseparated residua. Inspec- 
tion. oxidation, and engineering tests 
made on the asphalts or asphalt- 
aggregate mixes were correlated with 
composition and method of manufac- 
ture. 


Preparation of Asphalts. A con- 
venient and reproducible method, 
based on the classical Marcusson sep- 
aration,’ was developed for separat- 
ing asphalt into asphaltene, resin, and 
oil fractions. This method was chosen 
because of the ease and reproduci- 
bility with which large and small 
samples could be separated 


FIGURE 1—Asphalts from Mid-Conti- 
nent crude have this penctration-com 
sition relationship. An increase in either 
resin or asphaltene fraction causes a 
decrease in penetration with asphaltene 
effecting the greater change. 
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The asphaltene fraction was pre- 
cipitated by dispersing the residuum 
at room temperature in 20 ml. of 
n-pentane per gram of sample. The 
precipitate was filtered and washed 
with n-pentane until the washings 
were colorless. The asphaltene frac- 
200 F. and 


1 mm. mercury and weighed. 


tion was then‘dried at 


The oil fraction was separated from 
the resin fraction by evaporating the 
filtrate to 10 ml. per gram of sample 
and adsorbing the resin fraction with 
2 grams of activated alumina per 
gram of sample. The alumina was 
filtered off. Contacting of the filtrate 
with fresh alumina was repeated until 
the pentane solution changed sharply 
from dark brown to almost colorless 

increments 
washed 


All alumina 
bined 
until 


were com- 


and with n-pentane 
the washings were colorless 
After the pentane was distilled off, 
the oil fraction was dried at 200 F 


and 1 mm. mercury and weighed. 


The resin-containing alumina was 
mixed with 5 ml. of chloroform per 
gram of alumina and filtered. Fresh 
chloroform was applied until colored 
material was no longer removed 
After the chloroform was distilled off 
the resin fraction was dried at 200 F 
and 1 mm. mercury and weighed. 

The asphaltene, resin, and oil frac- 
tions from each of the three residua 
different 
to provide asphalts with a range of 


were recombined in ratios 
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compositions. In each case the as- 
phaltene fraction was dissolved in 
benzene at about 140 F., and the oil 
and resin fractions were dissolved 
separately in benzene at room tem- 
perature. The solutions were then 
combined and mixed thoroughly. The 
benzene was removed—first at 250 to 
275 F. at atmospheric pressure, then 
at 350 F. and 1 mm. mercury until 
penetration became constant. 

Neither the separation nor the re- 
combination affected the properties of 
the component fractions; inspection 
and engineering tests upon original 
and reconstituted asphalts agreed 
closely. 


Test Methods. The asphalts were 
tested for penetration and ductility 
at 77 F. according to ASTM proce- 
dures, and Oliensis spot test ac- 
cording to AASHO procedure. Pene- 
tration because of its 
importance in grading the consistency 
of asphalts. The other two tests were 


was studied 


chosen because many believe them to 
be indicative of asphalt quality. 
Two of the primary factors that 
cause asphalt deterioration are be- 
lieved to be oxygen and heat. The 
Thin-Film Oven Test,?* developed by 
the U. S. Bureau of Roads, was used 
to measure the effect of air and heat 
on asphalts. A ¥-inch layer of as- 
phalt is heated for five hours at 325 F. 
in an oven with free ingress of air. 
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FIGURE 2—Ductility-composition rela- 
tionship for Mid-Continent derived as- 
phalts show that highest ductilities occur 
with high resin and low asphaltene con- 
tent, the change being more rapid the 
higher the oil content. 
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Penetration and ducuility are meas- 
ured. Weight loss is also determined. 
Satisfactory asphalts of 60-70 pene- 
tration should retain more than 50 
percent of the original penetration; 
final ductility should be above 40, 
and weight loss should be less than 
1 percent. 

Three well known asphalt-pave- 
ment engineering tests were used: the 
Marshall stability and flow test®, the 
Hveem stability test**® and the 
Hveem cohesiometer test***. When 
considered together, the three tests 
provide a good indication of asphalt 
service quality. The Marshall test in- 
dicates strength of the road and the 
extent of road movement, particularly 
at the edges. The Hveem stability test 
gives an indication of the extent of 
shoving and deformation that may 
occur inward from the edges. The co- 
hesiometer test shows the bending 
quality of the road mat and gives a 
fundamental modulus of rupture for 
the material. 

Extreme care was used to obtain 
uniformly prepared specimens so that 
differences in test values could be at- 
tributed solely to asphalt characteris- 
tics. Specimens 4 inches in diameter 
and 2'% inches high were prepared 
by heating aggregate and filler* to 
375 F. in an oven. The hot material 
was mixed in a 0.1 cubic-foot Hobart 


*Conforming to State of Illinois Bituminous Con- 
crete Specification Class I Sub Class I-II for size C 


binder and surface courses. 
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FIGURE 3—Wyoming ductility-composi- 
tion diagram resembles a family of para- 
bolas about the 25 percent asphaltene line. 
Ductility increases with increasing as- 
phaltenes up to about 25 percent; further 
increases result in less ductility. 
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mechanical mixer. When the material 
had cooled to 325+ 3 F., 5 percent 
of asphalt that had been preheated 
to 325 F. was added and mixed for 
two minutes. The mix was cured in a 
325 F. oven for 30 minutes and 
placed in a steel mold. Fifty blows 
with a standard Marshall compaction 
hammer were then applied to each 
end of the specimen. Each specimen 
was placed in a hydraulic testing ma- 
chine and a leveling-off load of 1000 
psi was applied axially for 30 seconds 
using the double-plunger method 
Specimens were reheated to 140 F 
and subjected to the three tests 


Effect of Composition on Specifi- 
cation Properties. The penctration- 
composition relationship of asphalts 
derived from Mid-Continent crude is 
shown in Figure 1. An increase in 
either resin or asphaltene fraction 
causes a decrease in penetration, the 
latter affecting a much greater 
change. A unit change in the asphal- 
tene percent at a low content causes 
a larger penetration decrease than 
that observed at a higher asphaltene 
content. The same general trend was 
observed with asphalts from Wyo- 
ming and West Texas crudes. 


The ductility-composition relation- 
ship for asphalts derived from Mid- 
Continent crude is shown in Figure 
2. The highest ductilities occur with 
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FIGURE 4—Oliensis spot relationship 
show for a given asphalt, the resin asphal- 
tene ratio largely governs, The ratio for 
Mid-Continent asphalts is nearly constant 
with a value of unity, ratios for Wyoming 
and West Texas asphalts are not constant 
but the demarcation curves are in the gen- 
eral area of the Mid-Continent line. 
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compositions that are rich in resin 
and low in asphaltene content. The 
ductility decreases with increasing as- 
phaltene content, the change being 
more rapid the higher the oil con- 
tent. 

The Wyoming ductility -composi- 
tion diagram, shown in Figure 3, re- 
sembles a family of parabolas with 
about the 25 percent asphaltene line 
as a common axis. The ductility in- 
creases with increasing asphaltenes 
up to about 25 percent; further in- 
creases reverse the trend and ductility 
falls off. The highest ductilities occur 
in the region of high resin percent- 
age. 


Oliensis spot test relationship 
with composition is shown in Figure 
4. For a given asphalt, the resin/as- 
phaltene ratio largely governs spot- 
test results*. The ratio for Mid-Conti- 
nent asphalts is nearly constant with 
a value of unity. The ratios for Wyo- 
ming and West Texas asphalts are 
not constant but the demarcation 
curves are in the general area of the 
Mid-Continent line. 


Effect of Composition and Manu- 
facturing Method on Oxidation 
and Thermal Stability. The effect 
of composition and manufacturing 
method on oxidation and thermal sta- 
bility of asphalts as shown by the 
Thin-Film Oven Test results is given 
in Table 1. There is no correlation 
between composition or method of 
manufacture and recovered penetra- 
tion; all asphalts retained at least 64 
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TABLE 1—£ffect of Composition and Manufacturing Method on Thin Film Oven Tests 





COMPOSITION, 


PENETRATION | 





| 


WEIGHT PERCENT 





Re- | DUCTILITY | Weight 
covered | — —| Loss, 








| Ase | | 
Source | phaltene | Resin Oil | Before | After Percent | Before | After | Percent 


Mid-Continent | 
Reconstituted. . | 5 | 
Reconstituted. . | 27 
Reconstituted 38 
Reconstituted 53 
Reconstituted 67 


BBs 


Wyoming 
econstituted 
Reconstituted 
Reconstituted 
Reduced. . 
Air- Blown 


S888s 


West Texas 
Reconstituted 
Reconstituted 
Reconstituted 
Reduced 
Air- Blown 


e885 


percent of the original penetration 
The recovered ductility is dependent 
on the original ductility. Asphalts of 
high original ductilities gave recov- 
ered ductilities far above 40. All as- 
phalts, regardless of composition or 
manufacturing method, had negligi- 
ble weight loss due to heating. 


Effect of Composition on Engi- 
neering Properties. The reconsti- 
tuted asphalts used in preparing as- 
phalt-aggregate specimens for en- 
gineering tests were all of the 60-70 
penetration grade. By keeping asphalt 
grade, aggregate, and conditions of 
specimen preparation constant, differ- 
ences in engineering test results can 
be ascribed to asphalt compositional 
eflects. 

Figure 5 gives the relation between 
composition, engineering and specifi- 
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cation tests on Mid-Continent as- 
phalts. The data show that Marshall 
stability and Hveem cohesion values 
generally increase with increasing as- 
phaltene and oil contents. Marshall 
stability reaches a maximum value at 
about 22 percent asphaltene content. 
Cohesion values increase steadily from 
7 percent to 28 percent asphaltene 
contents. 


Increases in engineering values are 
accompanied by large decreases in 
ductility. For example, whereas as- 
phalt of 108 grams per inch cohesion 
value has a ductility of 150--, as- 
phalt of 344 grams per inch cohesion 
value has a ductility of 8. This find- 
ing does not agree with accepted 
opinion; only paving asphalts of 
100 +- ductility have been considered 
superior asphalts. 

The spot-test results in Figure 5 
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FIGURE 5—Relation between composi- 
tion, engineering and specification tests for 
Mid-Continent asphalts show that Mar- 
shall stability and Hveem cohesion values 
generally increase with increasing asphal- 
tene and oil contents. 
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FIGURE 6 and 7—Show composition vs engineering and inspection results on Wyo- 
ming and West Texas asphalts, respectively. Results are similar to those of Figure 5 
except that maxima values were not obtained in the asphalt composition range studied. 
An optimum composition undoubtedly exists for attaining maximum engineering quality 
and varies with the crude from which the asphalt is derived. The optimum composition 


will be high in asphaltene and oil contents. 


ata presented in Figures 5, 6, and 7 show 


that good engineering properties are not related to high ductility and negative spot- 
tests. Rather, good properties appear to be indicated by low ductility and positive spot- 
tests which are associated with asphalt composition that is high in asphaltene and oil 


components. 
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are also contrary to accepted opinion. 
Specifications long in force reject 
paving asphalts having positive spot 
tests. However, Figure 5 shows that 
highest engineering values are ob- 
tained with positive-spot asphalts. 

Figures 6 and 7 show composition 
vs. engineering and inspection results 
on Wyoming and West Texas as- 
phalts, respectively. Results are simi- 
lar to those of Figure 5 except that 
maxima values were not obtained in 
the asphalt composition range 
studied. An optimum composition un- 
doubtedly exists for attaining maxi- 
mum engineering quality and varies 
with the crude from which the as- 
phalt is derived. The optimum com- 
position will be high in asphaltene 
and oil contents. 

Marshall flow results are not re- 
ported because, unlike Marshall sta- 
bility results, they failed to correlate 
with composition. Hveem stability 
values also did not correlate with 
composition, Perhaps these engineer- 
ing properties are affected more by 
asphalt consistency and amount’ and 
aggregate strength and interlock® 
than by variations in asphalt compo- 
Marshall flow 
and Hveem stability results met the 
values established by the road-build- 


sition. However, all 


ing industry for satisfactory asphalt- 
aggregate specimens. The flow results 
ranged from .07 inch to .11 inch and 
the stability results from 47 percent 
to 64 percent. 

The infprmation presented in Fig- 
ures 5, 6, and 7 shows that good engi- 
neering properties in paving asphalts 
are not related to high ductility and 
negative-spot tests. Rather, good prop- 
erties appear to be indicated by low 
ductility and positive-spot tests which 
are associated with asphalt composi- 
tion that is high in asphaltene and oil 
components. 


TABLE 2—Effect of Manufacturing Method 
on Engineering Tests 


WYOMING | WEST TEXAS 
Re- | Oxi- | Re | One 
duced dized | duced | dized 





Asphaltene, Percent 22 26 | 16 
Marshall Stability, | | | 
Lbs. 1960 2080 2180 


Cohesion, g./in 166 | 204 | 177 


Effect of Manufacturing Methods 
on Engineering Properties. The 
desirable effect of asphaltenes on as- 
phalt quality suggests that asphalt of 
higher asphaltene content produced 
by air-blowing should be superior to 
asphalt of lower asphaltene content 
produced by reduction. However, the 
engineering data do not bear this out. 
Table 2 shows the engineering results 
for asphalts prepared by reduction 
and by oxidation of Wyoming and 
West Texas residua. Cohesiometer re- 
sults favor air-blown asphalts but 
Marshall stability values are inconclu- 
sive. 

The advantage of high asphaltene 
content in air-blown asphalts may be 
counteracted by the presence in these 
asphalts of essentially all the oil in the 
residua from which they were de- 
rived, Reduced asphalts, on the other 
hand, contain only the more viscous 
part of the oil present in the source 


residua. 


Conclusion. The data developed in 
this study contradict some traditional 
opinions of paving-asphalt quality 
Further study is needed, in particular, 
field comparisons are necessary. Test 
roads should be studied with asphalts 
of high and low ductility, negative 
and positive spots, and oxidized and 
reduced methods of manufacture 
Through such studies, extraneous 
specifications can be eliminated and 
attention can be focused towards tests 
truly indicative of paving asphalt 


quality, 


Originally presented at 133rd ACS 
meeting, San Francisco, April 13-18, 


1958. 
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Natural Gas Analysis 





How Phillips Applies Chromatography 


Here are the details of the apparatus, procedure and typi- 
cal chromatograms for a complete natural gas analysis 


John A. Favre, William J. Hines and Dan E. Smith 


Phillips Petroleum Company, Bartlesville 


PHILLIPS HAS FOUND gas 
chromatography to be a rapid, ac- 
curate method for analyzing the inlet 
and residue gases at natural gasoline 
plants. The equipment is relatively 
inexpensive, easy to maintain and can 
be used for other hydrocarbon analy- 
ses. This report shows the application 
of chromatographic techniques to the 
complete analysis of natural gases. De- 
tails of the apparatus, procedures and 
typical chromatograms are presented. 


EQUIPMENT AND MATERIALS 

A commercial chromatograph 
equipped with a gas sampling valve 
was used in the development of this 
method. Reversing valves were added 
between the column and the detector 
for measuring residues, purging the 
columns and for the addition of a 
molecular sieve column. Here’s a run- 
down on the equipment and materials 
used. 

Reversing Valves 
lector valve. 

Molecular Sieve Column—A 3-foot col- 
umn of %-inch copper tubing packed with 
14-30 mesh molecular sieve. 

Hexamethylphosphoramide Columns—A 
20-foot column of %-inch copper tubing 
packed with 30-80 mesh celite aggregate 
containing 0.2 gram of hexamethylphos- 
phoramide per gram of aggregate. 

Air—Dry air of normal composition. 

Carbon Dioxide. 

Helium. 

Hydrocarbons—Phillips Petroleum Com- 
pany Research Grade or equivalent. 

Calcium Hydride Dryer—A drying tube 

100 x 15 mm) filled with commercial 
lump calcium hydride. 8-30 mesh. 

Accessory Equipment—Such as pressure 
regulators, vacuum pump, manometer, an- 
alytical balance and laboratory glassware 
are used. 


Low temperature se- 


PROCEDURE 
Natural gas samples are commonly 
described as inlet and residue gases. 
The compositions of these gases vary 
mainly in the amount of natural gaso- 
line components in the ifilet gases and 


the amount removed to make residue 
gases. Three procedures are used to 
separate and measure the natural gas 
components which vary widely in both 
molecular weight and concentration. 


Oxygen, Nitrogen and Methane. 
The oxygen, nitrogen and methane 
are measured using the conditions 
shown in Table 1 and with the at- 
tenuation set at the highest sensitivity 
available for stable instrument opera- 
tion. The component peaks and their 
retention times are recorded and are 
shown in Figure 1 and Table 4. The 
molecular sieve is added to the exit 
of the hexamethylphosphoramide col- 
umn as shown in Figure 3. This per- 
mits rapidly changing from one col- 
umn arrangement to another with 
stable operation. 
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Calibration. Introduce dry air into 
the instrument by sweeping the 
sample loop at atmospheric pressure 
and record the chromatogram 
through nitrogen. Introduce research 
grade methane and record its peak 
in the same manner. Calculate the 
sensitivities for oxygen, nitrogen and 
methane as millimeters deflection per 
millimeter of partial pressure for each 
component. Measure the air and 
methane sensitivities before analyzing 
each set of samples. 


Sample Analysis. Introduce the 
sample into the instrument by sweep- 
ing the gas through the sample loop 
at atmospheric pressure and record 
the chromatogram. Reverse the flow 
after the methane peak and purge 
the column. Measure the peak heights 
for oxygen, nitrogen and methane 
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FIGURE 1—Typical chromatogram of inlet gas with %4 cc sample 
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How Phillips Applies Chromatography .. . Follow the same procedure used for 
P PP SS the light hydrocarbons and record the 
and calculate the concentrations as ary standard before and after analyz- chromatogram as shown in Figure 2. 
follows: ing each set of samples. Retention times for the individual 


The secondary standard is a gas of components arc given in Table ¢. ; 

known composition closely approxi- The hexanes may be measured ns 

100 D, mating a rich inlet gas and may be three ways: 1. As part of the C, + 
> a synthetic blend or an analyzed residue. 2. As individual components 
where: C = Concentration in mole per natural gas. Gaseous mixtures are pre- by a height or area quam, 
cent of a component in the pared by observing the change in > 4$ total hexanes by area sensitivi- 


3 ° ties. See Figures 2 3. 
sample. pressure on a container as compo- S 8 and 
D. = Deflection of component peak 


in the sample measured in ents are added. Small concentrations 
millimeters. are added more accurately by measur- 

P, = Pressure of sample in holder. jing the reduction in pressure on a 
= Deflection of component peak source container much smaller than 
in calibration blend measured he tied tai The blend is 

in millimeters per millimeter ‘%€ Dlend container. . end i 

of partial pressure of the com- mixed thoroughly with a Toepler 
pane. pump or by other suitable means. 

A natural gas may be analyzed by 
carefully calibrating with pure ma- 
terials at reduced pressures and mak- 
ing suitable corrections for non-lin- oS i a ae 
earity. ah Mo, 





Calculations 


C2 


Calibration—Introduce the second- 
ary standard into the instrument, 
record the chromatogram and calcu- 
late sensitivities for the C, and C 
hydrocarbons by peak height. Meas 
ure the area of the pentanes by geo- 
metrical construction. Calculate th: 
area sensitivity for the C, + residue 
as follows: 


Carbon Dioxide and Ethane 
through Butanes. Measure these 
components using the instrument con- 
ditions shown in Table 1 under CO, 
and hydrocarbons. The %4-cc sample 
loop is used and the flow reversed 
after n-butane to remove the heavier 
components from the column. Re- 
tention times for the individual com- 
ponents are given in Table 4. 


Sample Analysis—Introduce the aren qeneitvty af Co} seni 
sample into the instrument and re- due peak in square millimeters 
cord the chromatogram as in the cali- per mole percent 
bration. Set the attenuation to ob- c; Area of iso- and n-pentanc 
tain measurable peaks at maximum peaks in secondary standard, 


j ; sensitivity for each component. 
Calibration—Introduce a_ second- ; c E 


ary standard into the instrument Calculations—Measure the peak 
through the calcium hydride dryer by height for each component and cal- 
sweeping the sample loop at atmos- culate the 
pheric pressure and recording the described. 
chromatogram as indicated in Figure 

1. Calculate the sensitivity for each Butanes and Heavier Hydrocar- , =Molecular weight of pentanes, 
component in millimeters deflection boms. Measure these components 7 
per millimeter of partial pressure of using the instrument conditions shown 
the component in the secondary in Table 1 under CO, and Hydro- 
standard. Calibrate with the second- carbons with the 142-cc sample loop. 


=Concentration of iso- and r 
pentane in secondary stand 
ar | mole pe reent 

concentration as already ALT OI 

C,. + residue, norma 


95 


The distribution of components in 
a residue may be determined by sepa- 


TABLE 1 Area and Peak Height 


- - 
| | CO: and Area Peak Height 
Instrument Conditions | O2, N2, Ci Hydrocarbons 








Column Packing....... M.S.-13X + HMPA HMPA 
Column Dimensions. . 3’x K* + 20’x \’ 20’x \’" 
Sample Pressure ‘ 1 atmosphere 1 atmosphere 
Sample Volume.... 4 -c ly, 1 -ce 
Carrier Gas....... Helium Helium 
Carrier Pressure 20 Ibs 20 Ibs 
Temperature........ 30 ¢ 30 C 


=== = TABLE 4—Rete 


ntion Times for Natural Gas Components 


cimmetiiiaaiad HMPA + 


TABLE 3—-Precision of Natural Gas Analysis 
- - a — : M.S.-13X* HMPA* 

RESIDUEGAS =| —sRICH GAS ae | Séuce | [ie 
joann a 3 PASI COMPONENT Holder l Holder 


2 | 3) 








Oxygen.. 1.€ 
7.40 | 7.40 “7.40 | 3.90 a. 3.90 Seaeee- ri > 
80.8 | 81.0 81.0 | 30.5 30.6 | 30.6 Ethane... : 
10.1 10.1 10.1 8.69 77 8.73 ‘art xide 
0.33 | 0.81 73 | O81 0.20 0.20 —— Dioxide 
0.64 | 0.62 | 0.62 | 46.4 | 5 46.4 ico Butane... 
0.014 | 0.014 0.014} 1.43 | 1.44 1.44 a-Bitene. . 
0.047 0.043 | 0.043 5.46 5.48 5.5 5.48 iso-Pentane 
0.008 | 0.006 0.007 | 1.10 | 1.10 1 1.10 peg odes 
0.010 | 0.008 0.009 | 1.31 | 1.31 1.31 131 Resid 


0.009 | 0.008 0.008 | 0.924| 0.896 | 0.904] 0.908 i a ale 


] 
U 
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* Time in minutes. 
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rating a residue on a short column or 
by analysis of the partially separated 
reverse flow peak from a long column. 
rhe relative retention times for Cg, 
C,, Cs and heavier hydrocarbons can 
be established with pure materials 
and the average molecular weight 
calculated. 
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Sample Analysis—Introduce the 
sample into the instrument through a 
CaH, dryer and record the chroma- 
togram using the attenuations and 
instrument conditions previously in- 
dicated. Reverse the flow after n- 
pentane and record the C, +- residue 
as a composite peak 
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Calculations—Measure the peak 
height for iso- and n-pentane and y 
calculate the concentration. Measure 
the area under the C, + peak by geo- : 
metrical construction and calculate ili 
the mole percent concentration as fol- 


lows: 





























Ag 
K 
where: C =Concentration of C, + residue cougnes w 
in mole percent 
Area in square millimeters 
under C,-+ residue peak 
Area sensitivity in square mil- 
limeters per mole percent 


EVALUATION 


Nitrogen and Oxygen. Nitrogen is 
normally present in natural gas. 
Oxygen, if present, usually comes 
from air contamination of the sample. 
Air contamination during sampling 


is prevented by sweeping the gas FIGURE 3—Valve arrangement for adding molecular sieve column to hexamethyl- 
through the sample loop at atmos- phosphoramide column. 








pheric pressure. The heavy compo- 
nents in the gas are removed from 
the column by reversing the flow and 
purging as shown in Figure 1. This 
improves column stability and gives 
longer column life with less change 
in peak height sensitivity. 
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Helium is found in some natural 
gases. It can be measured with the 
molecular sieve column using nitrogen 
as the carrier gas. Hydrogen sulfide 
is also found in some gases, Its re- 
tention time on hexamethylphosphor- 
amide is near that for neohexane 
See Figure 5. It may be removed from 
the C, ++ residue by delaying the flow 
reversal until the hydrogen sulfide is 
eluted. The neohexane content is 
small and may be estimated or neg- 
lected. 


ern tTant 





VL PON tane 


dame Ter. ~ Pow Tan 
PECDROER RESPONSE 


NEOME RANE 


= wOS8 














aTTenya tion 





: \ rT 10 ha 
Carbon Dioxide and Hydrocar- wmeutes 


bons. The sensitivity of the chroma- FIGURE 4—Separation of C:, C, and C; + residue. 
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FIGURE 5—Water and absorber oil in C.—residue. 


tograph and the desired accuracy of 
the analysis determine the size of 
sample and length of column used. 
The small sample loop (%-cc) is used 
for the major components because the 
sensitivity is more nearly a straight 
line function over a wide range of 
concentrations. The large sample loop 
(1¥%-cc) is used for the C; and 
heavier hydrocarbons to obtain the 
desired sensitivity for these natural 


gasoline components. The low con- 
centrations and the use of a second- 
ary standard for calibration reduces 
the errors caused by non-linearity. 

The hexanes may be measured as 
individual components by delaying 
the reverse flow until after the n- 
hexane is eluted. See Figure 5. 

The shape of the residue peak is 
a function of the composition and the 
length of the column. A single peak 
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is obtained on a short column with 
a low carrier gas pressure. With 
longer columns the components are 
partially separated because of differ- 
ences in the linear velocity along the 
column. If a relatively low sensitivity 
chromatograph is used for the analy- 
sis, the butanes and lighter can be 
measured with 5 ml of sample on a 
30-foot hexamethylphosphoramide 
column and the pentanes and heavier 
on a 5-foot column. The shorter col- 
umn has greater peak height sensi- 
tivity which improves the accuracy 
of area measurement on small resi- 
dues. A chromatogram can be com- 
pleted in eight minutes. The disad- 
vantage of changing columns can be 
eliminated with a system of valves 
for changing columns as used for add- 
ing the molecular sieve column. 


The area under the residue peak 
is not affected appreciably by differ- 
ences in retention time. The peak 
height changes with retention time 
as indicated in Table 2. 

Absorber oil is used to strip the 
natural components 
from the inlet gas to make a residue 
gas. A small portion of the absorber 
oil is carried over with the residue 
gas. The absorber oil is eluted with 
the residue beginning just after the 
reverse flow. See Figure 5. The pres- 
ence of absorber oil makes the meas- 
urement of the C, ++ residue peak dif- 
ficult. The 20-foot column shifts the 
peak out to permit area measurement 
without absorber oil interference. 

The data shown in Table 3 are 
typical of the precision obtained with 
the method. The component sensitiv- 
ities may be extrapolated to lower 
concentrations but corrections for de- 
viations from linearity are necessary 
if the concentration greatly exceeds 
that in the calibrating standard. Con- 
centrations of air up to 30 percent 
have been measured with no effect on 
the material balances. 


gasoline range 


PRECISION AND ACCURACY 


The precision of the method is near 
0.2 percent absolute for methane, 1 
percent of the amount present for the 
minor components down to 0.1 per- 
cent and 5 percent of the amount for 
components below 0.1 percent. The 
figures for accuracy are twice the pre- 
cision. 


Original presentation was before 
the NGAA, April, 16, 1958, Dallas. 
+# 
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Figure Chromatographic Separation 


Here are some factors which affect the resolution obtained 
by chromatography. New data are given to test existing 


equations for column separation 


D. Brennan and C. Kemball 
The University of Liverpool, England 


WHILE MUCH WORK has been done on the effi- 
ciency of liquid phase chromatography, relatively little 
attention has been given as yet to fundamental experimen- 
tal work on the efficiency of gas phase chromatography. 
The choice of operating conditions is still largely a matter 
of experience and trial and error. 

This work studies the various factors which affect the 
resolution and at the same time provides accurate experi- 
mental data relating to carefully controlled separations so 
that theoretical studies may be checked more readily. 

An equation, proposed by van Deemter, Zuiderweg, 
and Klinkenberg,* for the H.E.T.P. of a column was 
tested for different flow rates, pressures, and column 
lengths and found satisfactory even for columns contain- 
ing a relatively small number of theoretical plates. The 
results confirm that the term in the equation attributed to 
molecular diffusion depends inversely on the pressure. 
However, markedly different values of this term are ob- 
tained for two substances having similar diffusion co- 
efficients. 

A simple function defining resolution is proposed which, 
unlike H.E.T.P., varies linearly with column length and, 
consequently, may be used to assess the minimum length 
of column to effect a given separation. 


Theoretical Expressions. Van Deemter, Zuiderweg, and 
Klinkenberg* have discussed the influence of both diffusion 
and non-equilibrium effects on band broadening in gas- 
liquid chromatography. They derive an expression of the 
form : 

H=A+B/u+Cu (1) 
where H = height equivalent to a theoretical plate 
H.E.T-.P. 

A constant determined by eddy diffusion resulting 
from the tortuosity of the channels in the column packing 

B = constant determined by molecular diffusion 

C = constant determined by resistance to mass transfer 

u = linear velocity of the carrier gas. 

This equation has been the subject of study by Keule- 
mans and Kwantes,° whose findings indicated the relation 
was of value in describing chromatographic behavior. 
These authors worked with substantially constant mean 
pressures and with a column of fixed length. In order to 
test the equation further, the present authors have used a 
wide range of pressures and column lengths. 
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Since the diffusion coefficient is proportional to the re- 
ciprocal of the pressure, we expect to be able to write 


»=(» )(F*) @) 


where b = a constant 


P—* = the time average of the reciprocal of the pressure 
along the column, given by 
\ P™ dt 


\ dt 





j 
4-0 


(ku) 





FIGURE 1—The parameter 1 denotes isopentane and 2 denotes 
diethyl ether. 
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Figure Chromatographic Separation . . . 





This equipment was used... 


THE COLUMN consisted of a train of U-tubes of ap- 
proximately 0.5 cm bore and 30-cm limbs. The tubes were 
clipped together and connected by short lengths of rubber 
tubing. This arrangement allowed the column length to be 
varied with convenience over a wide range. The column 
sections were immersed in a thermostat maintained at a 
temperature of 30C. The column packing consisted of 
dinonyl phthalate supported on diatomaceous earth, which 
was prepared in the manner described by James and 
Martin,’ except that the period allowed for sedimentation 
was two minutes and not the three recommended. Thus, 
the. column packing prepared finally was rather more 
porous than obtained by these authors. The fractionated 
diatomaceous earth was added to a solution of the dinonyl 
phthalate in 40C—60C petroleum ether, which was then 
removed by evaporation. The column packing contained 
0.450 g of dinonyl phthalate per g of diatomaceous earth; 
the columns were packed uniformly by virbration to a 
density of 0.463 g/ml. Pressure control is used at the inlet 
to the column and the flow rate is adjusted with a needle 
valve placed between the pump and the exit from the 
column. The pressures at each end of the column were 
measured with mercury manometers. The rates of flow of 
the hydrogen carrier gas were measured by means of a 
capillary flow meter at the inlet to the column and 
checked against a soap bubble flow meter at the exhaust 
from the pump. The katharometer detector used was 
similar in design to that previously described by the 
authors;? the off-balance bridge voltage was recorded. 
Samples, consisting of equal parts by volume of isopentane 
and diethyl ether, were fed to the column by explosive 
evaporation in the carrier gas at a point as near as possible 
to the beginning of the column.’ 











Using relationships derived by James and Martin,’ it can 
be shown that 


os 3 1 r—1 

r-(HQGH) « 
In equation (3) r= P,;,/P., P; and P, are the pressures at 
the inlet and the outlet ends of the column respectively. 
Because the fraction of the mean cross-sectional area of 
the column which is available for the passage of carrier 
gas is unknown, it is necessary to express the linear velocity 
of the carrier gas at any point in the form 


u = kF/a = kFL/V (4) 


where F is the volume flow rate at that point; L, V, and 


TABLE 1—vVariation of Carrier Gas Flow Rate at Constant Mean 
Pressure 
a= 0.177 cm’; 


L = 136 cm; sample = 10 ul 








ta 
(minutes) 


39.38 
19.58 
9.30 


Pp P. y 1 Ba 
(cm of Hg) (ml/min) | (minutes) 





4.75 
3.38 











— and the other tables, subscripts 1 and 2 refer to isopentane and diethy! ether respec- 
tively. 


256 


a are the length, volume, and mean cross-sectional area 
of the column respectively; k is an unknown constant. As 
in the case of pressure, the velocity of the carrier gas 
changes continuously with passage along the column. For 
the purpose of testing Equation (1) it is necessary, there- 
fore, to use the time average of the linear gas velocity 
By a treatment similar to that used in the derivation of 
Equation (3) this can be shown to be 


IK OCEGEH) 


where F,;, is the volume flow rate at the inlet to the 
column. 

For the purpose of calculating the H.E.T.P. the follow- 
ing simplified expression is used: 

H = 0.25L(8/¢ 6 
where 8 = width of the elution band at half its height, 
and y t = retention time measured from the center of the 
peak and corrected for the dead volume. This expression 
is the same as that used by van Deemter et al* if it is 
assumed that the peaks are symmetrical triangles; this form 
of expression is also supported by the theoretical treat- 
ment of James and Martin’ and of Glueckauf.* In order: 
to test Equation (1), it is rewritten either as 


H()a(2) + AEE) + 
(3) -a(3)+ (WZ )-a(Z) 


COLUMN OF CONSTANT LENGTH 


Flow Rate at Constant Pressure—The plots in Figures 
1 and 2 are derived from the experimental data presented 
in Table 1; the units of the parameters plotted in thes« 
and subsequent figures are based on H measured in cm 
and u in cm/sec. The good linearity obtained for plots of 
Hk/u v. (k/u)? (cf. Equation (7)), and of Hu/k v 
(u/k)? (cf. Equation (8)) over a tenfold variation of u/k 
indicates that the eddy diffusion factor A is relatively un- 
important, at least for this type of column. This conclu- 
sion is confirmed by subsequent plots. 


Pressure. Although the flow rate in this set of experi- 
ments is substantially constant (see Table 2), the results 
have been plotted in Figure 3 as Hk/u v. P* (k/u)? rathe 
than as H v. P* to allow for a small increase in u. Good 
linear plots are obtained over the mean pressure range of 
one-quarter to two atmospheres. This result may be re- 
garded as the justification of Equation (2). In addition 


TABLE 2—Variation of Mean Pressure 
L = 136 cm; a= 0.77 cm’; 


P, P. 
(em of Hg) 





sample = 10 ul 


ty t2 3 32 
minates minutes 





139.6 A 9.81 
117.3 | 9.80 
90.0 | 9.77 
64.8 . 9.30 
40.9 | . 8.40 
13.5 : 7.00 


Bees 
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FIGURE 2—The good linearity indicates eddy diffusion is rela- 
tively unimportant. 





to its contribution to the theoretical aspect, this relation 
will be of value in the determination of the optimum 
mean column pressure which is a function of conflicting 
factors. Thus, the higher the pressure at which the col- 
umn is operated, the smaller the value of H and the bet- 
ter the resolution, although it should be noted that the 
biggest gain in resolution accruing from increased pres- 
sure comes at pressures less than one atmosphere, because 
at higher pressures the contribution of the second term 
on the right-hand side of Equations (7) or (8) becomes 
relatively less important. On the other hand, low column 
pressures can be advantageous, e.g. when it is desired to 
trap out the eluted fractions as they leave the column, or 
to increase the response of the katharometer. 


VARYING COLUMN LENGTH 

For this group of experiments, F, and r were kept con- 
stant so that the value of u at any given fractional dis- 
tance along the column was independent of the column 
length. In this way, the effect of pressure on the resolu- 
tion was studied, and at the same time any disturbance 
due to increase in column length would have been de- 
tected. The experimental results are contained in Table 
3, and parameters therefrom are plotted in Figure 4. 
Again linear plots are obtained over the complete range 


TABLE 3—Variation of Column Length at Constant Flow Rate of 























Carrier Gas 

Sample| L a P, P 1 te | & a 

a (cm cm (em of Hg) (ml, min (minetes) minutes) 
10 136 | 0.177 22.3 11.3 173 | 6.8 15.0 1.91 3.38 
10 205 | 0.178 34.8 17.3 173 10.9 23.0 2.07 3.51 
15 273 | 0.177 49.0 242 | 174 | 149 305 2.17 3.51 
2 341 | 0.177 61.1 30.4 17.3 | 19.4 39.3 2.42 3.82 
25 480 | 0.178 80.5 44.6 17.3 7.3 55.0 2.54 3.90 
25 615 | 0.176 115.9 575 17.2 34.7 69.7 2.64 4.14 
25 753 | 0.174 146.7 73.3 17.4 41.9 83.9 2.76 4.08 








ott é 


FIGURE 3—The linear plot may be regarded as the justifica- 
tion of Equation (2). 
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FIGURE 4—Experiments varying column length confirm the 
data obtained from varying pressure. 





bi/k bok | tC kCs 





1 ' 

CONDITIONS | (em of Hg) (cm?/sec) | sec 
Varying flow rate constant column length 56 42 0.226 0.080 
Varying pressure constant column length 79 54 0.142 0.056 
Varying column length........ 3 79 54 0.22 0.110 
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Figure Chromatographic Separation . . . 
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FIGURE 5—The linear relation between R and column length 


is useful in determining the minimum length of column required 
to make a given separation. 





of pressure and of column length, thus confirming the pre- 
vious finding of the experiments varying pressure. 


THE QUANTITIES b/k AND kC 

Values for b/k and kC obtained from the slopes of the 
plots discussed above are listed in Table 4. The agree- 
ment obtained by the different methods is not uniformly 
good. While the values of b/k derived from the experi- 
ments in which the pressure was varied are in excellent 
agreement with those obtained from varying column 
length for both isopentane and ether, the values deter- 
mined at a single pressure with varying flow rate are low 
by a considerable amount. In contrast, it is the kC values 
derived from the variation of pressure using a short 
column of constant length which are anomalous. No ex- 
planation of this behavior is offered. Further, while the 
magnitude of the constants is of the correct order, it is 
difficult to explain the fact that b./k is always much 
smaller than b,/k. For a given column, the ratio b,/b, is 
supposed to be determined solely by the ratio of the-molec- 
ular diffusion coefficients of the two components.* The 
molecular diffusion coefficients of isopentane and of ether 
are very similar, hence it would seem that, in spite of the 
findings presented above, the constant B of Equation (1) 
is determined by more than molecular diffusion. The dif- 
ference in the values for C, and C, can be explained in 
terms of the difference in the gas-liquid partition coeff- 
cients of the two components. 


EMPIRICAL RELATIONS 
The concept of H.E.T.P. is limited in its applications 
to practical problems, since the information necessary for 
its employment is frequently not available. Because of 
this, relations which express resolution in direct terms and 
involve only the simplest parameters are of particular 
value.’ We define a quantity R such that 


R=<¢ (6, + 5, 9) 
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FIGURE 6—The relative retention 











2-207 volume begins to increase signifi- 
cantiy below a mean pressure of 
about 50 cm of Hg. 

2°15 

2-190 

Wal /va, 
2°05 
2-00 
l l J 
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where d is the separation of the peak maxima of the two 
components. R is a direct measure of the resolution in 
that it is approximately the distance between the bases 
of the two peaks, namely when R = 0, the bases of the 
two peaks just touch and resolution is complete. Negative 
values of R indicate overlap of the peaks. In Figure 5, 
which is derived from the data of Table 3, it is seen that 
R bears a good linear relationship to column length, which 
fact is of value in determining the minimum length of 
column required to make a given separation. 

It has been recommended*® that retention volumes 
should be expressed relative to suitable internal stand- 
ards, and this is, in general, a desirable procedure. How- 
ever, caution is required in the employment of such data 
for accurate work in view of the following further inter- 
esting departure from ideality which was observed for 
real columns. The variation of the ratio( V°,)./(V°r); 
with the mean pressure P graphed in Figure 6 shows that, 
in this particular case, the relative retention volume be- 
gins to increase significantly below a mean pressure of 
about 50 cm of Hg. This increase in the relative retention 
volume means that the ratio of the times for the emer- 
gence of the band maxima increases, but the effect is 
more than offset by band broadening consequent upon 
reduction in pressure; the net result is a decrease in the 
resolution. 
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FIGURE 1—Package systems are neat and parts are easy to service. 


For multiple compressors . . 


Try a Combined Lube System 


When process requirements call for simultaneous, multiple 
compressor operation, a central lube system trims installa- 
tion and operation costs 


F. F. Szczesny 
Allis-Chalmers Mfg. Co. 
Milwaukee 


NEW COMBINED package lubri- 
cation systems for refinery and petro- 
chemical plant compressor-drive 
equipment are providing efficient eco- 
nomical service where the process per- 
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mits. Two combined systems are now 
in operation at the Texas Butadiene 
and Chemical Corporation’s Lyondell 
plant, Houston. 

Used in place of separate package 
lube systems, the combined package 
offers important advances. Fewer 
parts, lower equipment costs, less con- 
struction and installation time are 
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joined by reduced downtime and 
maintenance costs, all in a neater, 
space-saving arrangement. 

The combined package system was 
furnished with the compressor-turbine 
units. They are a part of the catalytic 
conversion process developed by Hou- 
dry Process Corporation and utilized 
by Fluor Corporation in the design 
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Try a Combined Lube System 





GOVERNOR AND BEARING DRAIN OIL 


HEADER FROM BEARINGS 





| — 


IREAcTOR | 
| TURBINE GAS 
COMPRESSOR| 


: i mis ee 2 
| | BEARING OIL SUPPLY HEADER 


—<as- AND GOVERNOR'S OF 
OTHER UNITS 


qm 10 BEARINGS OF 








TRIP AND ALARM 





anna 10 PSIG LOW LUBE o ae ite OTHER UNITS 
PRESSURE RE- | BRNG. ys CLoP*.. LOW LUBE 
| } OIL PRESSURE } OIL PRESSURE 
— Son | o ALARM LIGHT \4 ALARM LIGHT 
| 
C aeateccenie eetin “I Se ~ TO REGENERATION 
LOW LUBE OIL SYSTEM FOR THREE AIR COMPRESSOR 
PRESSURE MAIN TURBINE GAS COMPRESSORS SHUTDOWN SYSTEM 


SWITCH SET AT 3-5 PSIG 
TO GOVERNORS OF OTHER UNITS 





A 75 PSIG GOVERNOR AND 
TRIP AND THROTTLE VALVE OIL 


* SEPARATE LOW LUBE OIL PRESSURE 
TURBINE TRIP AND ALARM SWITCH 
SET AT 3-5 PSIG FOR REGENERATION 
AIR COMPRESSOR TURBINE UNIT 





6 
— & ' 





PRESSURE CONTROL 


—-——————___ valve 
| | TURBINE 
| | ORIVE 


GAUGE 
GLASS 


MAIN OIL PUMP FAILURE 
| SWITCH SET AT 65 PSIG. 
or 


dt 


TWIN 
FILTERS \_/ 


MAIN OIL PUMP TWIN COOLERS 





mr Zz NO] 125 Psi L___, 
= 


aR ee se 
_ 


[AUXILIARY OL PUMP 


MOTOR 
, DRIVE 


— 


oe C SWITCH 

<_____—— HIGH OIL TEMP: 

SS ERATURE ALARM 
LIGHT 


MAIN OIL PUMP +s, 
FAILURE ALARMi } 
LIGHT “— 


FIGURE 2—Oil flows from the reservoir through either the main pump or if it fails, 


through the auxiliary pump. 


_ NORMAL RUN 


g 
T 












% NORMAL OPERATING OIL PRESSURE 





MERCOID 
CLOSES 


NORMAL RUN 

AUXILIARY 

MANUALLY STOP 
AUXILIARY PUMP 


MAIN PUMP 
FAILURE 





IF AUXILIARY PUMP 
FAILS TO COME ON 
. TURBINE TRIPS 






\ 


> 





MANUALLY START STEAM 
TURBINE DRIVEN MAIN 
OIL PUMP 


TIME 


AUXILIARY PUMP 


NOTE: BEARING OIL PRESSURE 
REMAINS AT CONSTANT OPERAT- 
ING PRESSURE REGARDLESS 
WHICH PUMP IS OPERATING 


CUTS IN 


FIGURE 3—Pressure-time diagram shows operation when main pump fails. 


of the Lyondell plant. Oil is supplied 
to bearings, turbine governors, and 
trip and throttle valves in varied 
quantities and pressures by the lube 
system. 

Conversion of n-butane to buta- 
diene and butylenes involves the pass- 
ing of a butane-butene mixture of 
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hydrocarbons over a catalyst in a 
number of reactors operating in par- 
allel at a pressure of 3.5 psia, Approx- 
imately every three and one-half min- 
utes the catalyst in one of the seven 
reactors is regenerated. This involves 
purging the reactor with steam, sup- 
plying regeneration air to burn the 
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carbonaceous deposit off the catalyst, 
and again purging with steam before 
the reintroduction of hydrocarbon 
feed. 


Parallel Arrangement Used. Be- 
cause of the size of equipment in- 
volved and flexibility of operation de- 
sired, two identical arrangements of 
compressors utilizing separate com- 
bined package lube systems were used. 
Each arrangement has a 9,700-bhp 
five-stage axial regeneration air com- 
pressor, and three product gas com- 
pressors which compress effluent gas 
from the reactor to 160 psia, in three 
stages. The first stage consists of 
a 3,800-bhp eleven-stage axial com- 
pressor; the second stage is a 3,875 
bhp five-stage centrifugal, and a 
three-stage 2,175-bhp centrifugal 
compressor, operating in series. All 
compressors are steam turbine driven 

A combined package lubrication 
system for this arrangement was feasi- 
ble since the process required that all 
four compressors in one arrangement 
must be operating simultaneously. If 
one went off the line, the remaining 
three units were automatically tripped 
off. One condition, the supply of re- 
generation air during the reactor re- 
fractory drying cycle, during startup. 
required the use of only the regener- 
ation air compressor. This flexibility 
was provided in the combined pack- 
age lube system 


Combined Package System. With 
a combined system, fewer components 
are required. In this application, for 
example, four sets of pumps, coolers, 
filters and pressure reducing 
are replaced by one of each item of 


valves 
sufficient capacity to satisfy combined 
system demands. The increase in ca- 
pacity is brought about without pro- 
hibitive increase in size or price of 
the item. 

As a basis for comparison, a 4,275- 
bhp three-stage, centrifugal, turbine- 
driven refrigeration compressor with 
a separate package lube system is 
used. It was furnished for the same 
installation and applied in the alkyla- 
tion area of the plant. This compari- 
son is shown in Table 1. A cost ratio, 
which is unaffected by price changes 
is used as the means of cost compari- 
son. 

Note that very little difference ex- 
ists between the costs of the two 
pumps and the steam turbine drives 
REFINER 
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FIGURE 4—Twin filters (right) and twin coolers (eft) make cleaning easy while the 


system is on-the-line. 


for each svstem. However. the cost of 
combined 
that for this 


As shown, the driver 


the motor drive for the 


system is about twice 
separate Sy stem 
horsepower requirement for the com- 
bined system is only twice that for 
system though a 


the separate even 


capacity ratio of five to one is ob- 
tained for the same head requirement 
This points out another advantage 
increased operating efficiency of 
the larger capacity pump, which re- 
sults in a proportionately lower horse- 
power drive 
The cost of the twin coolers does 
not increase greatly for the increase 
in capacity. However, the cost of the 
twin filters is almost twelve times the 


price of the twin 


filters. This is caused by a capacity 
rating beyond the range of standard 


filter sizes and consequently, special 


separate system 


construction and increased cost are 
involved. 

the other items are inci- 
dental, with the exception of the res- 


ervoir, piping and the baseplate. The 


Costs of 


ratio of reservoir costs are as expected 
An enlightening fact is the similarity 
of baseplate costs, an indication that 
the size of the combined lubrication 
system is not much greater than the 
separate system, a point discussed 
later. 

In comparing the total equipment 
seen that the combined 
1.95 times as much 


costs, it is 
system costs only 
as a single separate system. As a re- 
sult, a reduction of 50 


cost percent 


Vovember, 1958—PEtTROLEUM 


is realized by employing the combined 
system rather than four separate sys- 
tems. In addition, the contractor real- 
izes a cost saving due to the reduction 
in the amount of interconnecting pip- 
ing required between the package 
and the lube oil headers 
Installation time saving is another 
advantage of the combined package 
lubrication system. For this applica- 
tion, separate lubrication package sys- 
tems would require the installation of 
addition, 


separate package systems may not be 


four separate packages. In 


Instead. 
because of the small size of the 


used in many installations 


com- 


ponents, they may be mounted sep- 


arately and interconnected in the field 


a time consuming. costly pro edure 


The compact central package has 
components mounted and completely 
assembled with interconnecting piping 
at the factory. Only input and dis- 
charge connections need be made in 
the field for the oil, water and steam 
lines. 

A saving in construction time and 
plant layout design time is also real- 
ized, With the combined system only 
one baseplate requires grouting. Indi- 
vidual packages require grouting of 
several baseplates of varying size. Sep- 
arate components require construction 
and design of many concrete support- 
ing pads of varying size and elevation 

As mentioned previously, the in- 
crease in capacity of a given compo- 
nent is obtained without a prohibitive 
increase in size, resulting in consider- 
able space saving. Comparing the 
combined lubrication system package 
with the separate package for the 
three-stage refrigeration compressor, it 
is apparent that the area occupied 
by the combined system is less than 
1.5 times that required for one sep- 
arate system. Overall dimensions for 
the two pac kages are: 


Each Separate 


Combined Package Package 
Length—17 ft 14 ft. 3 in 
Width—12 ft. 6 in 10 ft. 6 in 
Height—7 ft 7 ft 


Figure 1 points up the neatness of 
accessi- 


and 
bility of components. Larger compo- 


the combined package, 
nents dictate the use of a sturdy fab- 
ricated steel baseplate which enhances 
the appearance. The arrangement of 
the piping leading to and from the 
compressor-turbine units is also im- 
proved. The use of common supply 
and drain headers results in the elimi- 
nation of numerous supply and drain 
lines as encountered with separate 


inits 


TABLE 1—Comparison of Package Lubrication System Costs 


Ratio of Com- 
bined Lubrica- 
tion System to 





Combined Separate Separate Lubri- 
Lubrication Lubrication cation System 
Components System System Cost 
Ce gal P 225 GPM @ 15 GPM @ 1.15 
125 psig 125 psig 
40 HP 20 HP 2.0 
; s0 HP 20 HP 1.02 
Valve no 
‘ 70 
kage 1) Gal 250 Ga 2 





Miscellaneous 
l—Pressure Cont 
1—Pressure Reducir 


Gage Glass on 
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Try a Combined Lube System... 





Appearance of the complete instal- 
lation is improved considerably since 
mezzanine-type construction is used, 
allowing the lubrication package to 
be located on a lower level. 

Finally, one of the advantages so 
important to operating personnel is 
the lower maintenance cost due to 
fewer components. Likewise, the prob- 
ability of a plant shutdown due to 
component malfunction is reduced by 
having fewer parts. 


Package Components Few. Pack- 
age lube system components include: 
Oil reservoir. 

Turbine-driven 
Oil Pump. 

Motor-driven Auxiliary Centrifugal 
Oil Pump. 

Twin Oil Coolers with Changeover 
Valve. 


Main Centrifugal 


Twin Oil Filters with Changeover 


Valve. 

Interconnecting Piping, Gages, 
Valves and Fittings. 

Fabricated Steel Baseplate. 

From the reservoir (Figure 2) the 
oil flow path leads to the main oil 
pump, or auxiliary oil pump, where 
the system’s pressure is increased. 
Twin coolers remove excess heat from 
the oil to maintain an operating tem- 
perature of about 120 F., after which 
the oil flows through the filters. 

From the filter discharge, a signal 
is sent to a diaphragm pressure con- 
trol valve which is adjusted to main- 
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tain the oil at a governor oil pressure 
of 75 psig by bypassing the excess oil 
to the reservoir. The remainder is 
supplied to the turbine governors and 
the trip and throttle valves through 
individual supply lines. The lines op- 
erate in parallel off. a common gover- 
nor oil supply header. 

A diaphragm pressure reducing 
valve takes a signal from the bearing 
oil supply header to control oil pres- 
sure to the bearings. It is set to re- 
duce pressure from 75 psig to a pres- 
sure in the bearing oil supply header 
of slightly more than the 10 psig re- 
quired at the bearings. From the 
header the oil flows to the bearings of 
the turbines and compressors through 
individual supply lines all operating 
in parallel. 

Individual bearing oil atmospheric 
drain lines and governor drain lines 
connect with a common bearing and 
governor oil Oil re- 
the flow 


drain header. 
the reservoir and 
path is completed. 


turns to 


System Features. A hand speed 
changer for the steam turbine drive 
for the main oil pump matches pump 
output with system demand. An ad- 
justable speed range of 20 percent 
allows a reduction in pump capacity 
during the reactor refractory drying 
cycle when only the five-stage regen- 
eration air compressor is operating. 
Likewise, during normal operation, 
when steady-state conditions are at- 
tained. The amount of oil bypassed 
by the pressure control valve can be 
kept at a minimum, resulting in more 
efficient operation because of a lower 
pump horsepower requirement. 

The explosion-proof, motor-driven 
auxiliary oil pump is arranged for 
automatic start if oil pressure drops 
below a predetermined safe value. 
Figure 
3) illustrates the sequence of opera- 
tion. For startup, the steam inlet valve 
to the main oil pump turbine is 
opened, the pump is started, brought 
to rated speed and normal operating 
pressure is maintained. In the event 
of main pump failure, such that the 
oil pressure downstream of the twin 
filters drops below 65 psig, a mercoid 
switch closes. It energizes the motor 
for the auxiliary oil pump that re- 
turns system pressure to normal, Si- 
multaneously, an alarm light on the 
local gage board indicates failure of 
the main oil pump. 


A pressure-time diagram 
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If the auxiliary pump fails to come 
on, the lubrication oil 
main turbine trip switch (set for 3-5 
psig in the bearing supply header 
trips the main turbines. An alarm 
light on the local gage board indicates 
that the main turbines have tripped 

One low oil pressure trip switch is 
used for all three gas machines. A 
separate low oil pressure trip switch 
is provided for the regeneration ai! 
compressor, 
alone at times. 

Both the twin coolers (Figure | 
and twin filters (Figure 4 
equipped with a manual changeover 
valve. Oil flow can be changed fron 
one cooler or filter to the other, mak- 
ing it possible to clean either of the 
coolers or filters while the other is in 
operation. 

Downstream of the twin coolers, a 


low pressur¢ 


since it must operate 


are 


mercoid switch is arranged to sense 


high oil temperature at the cooler 
discharge. If a high oil temperature 
is encountered indicating malfunction 
of the cooler, an alarm light on the 
local gage board is energized. 

Two heaters in the oil 
reservoir insure correct lubrication oil! 


operating temperature 


electrical 


These are 
especially useful during startup when 
the oil temperature in the reservoir is 
below the minimum value of 100 FI 
Other features of the 
package designed for outdoor instal- 
lation include: 


lube system 


@ Discharge check valve for eacl 
pump to prevent reversal of flow in 
one pump while the other operates 

@ isolation 


valves for the pumps 


pressure control valve, pressure reduc- 
ing valve, mercoid switches, low oi! 
pressure trip switches, and pressure 
gages, for maintenance during opera- 
tion. 

@ Manual bypass valves around the 
pressure control valve and the pres- 
sure reducing valve for continuous 
operation while repairing the dia- 
phragm-operated valves. 

@ Pressure gages at each point iz 
the system where a change in pressure 
level occurs, and in each bearing sup- 
ply line. 

© Temperature indicators at inlet 
outlet of 
each bearing drain line 

@ Sight 


compressor bearing supply line, and 


and twin coolers. and in 


flow indicators in eacl 
each turbine bearing drain line. 

® Gage glass on oil reservoir to in- 
dicate oil level. 

® Class I, Group D, explosion-proof 
electrical equipment. 


_—-_— 
_— 
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Newest Sulfur Recovery Process 


The reaction mechanism is unique, the process simple 


and adaptable to almost every problem of sour gas treating 


F. Mark Townsend and Laurance 
Jniversity of Oklahoma 
Ok! 


iorman 


a. 

CONTINUED DEVELOPMENT 
of extensive sour gas reserves and a 
sustained demand for merchantable 
natural gas and elemental sulfur em- 
phasizes the need for improved proc- 
esses for sweetening sour natural gas 
and for recovering its sulfur com- 
pounds. Contemporary installations 
require three operations acid gas 
sulfur 
: and residue gas 


removal (hydrogen sulfide 
if desired 


dehydration 


recovery 


Significant improvements have been 
made in each of these three areas of 
sour gas processing, but the fact 
that 


re- 
mains today’s gas sweetening 
and sulfur recovery plant is an aggre- 
gation of two or three separate proc- 
esses. Sulfur recovery efficiencies may 
range from 60 to 90 percent, depend- 
ing on the design and size of the in- 
stallation. Capital costs and operating 
expenses are so high that a daily sul- 
fur producing capacity of ten tons is 
considered to be the lower economi 
limit. Consequently, many gas sweet- 
ening plants vent the hydrogen sul- 
fide equivalent of hundreds of tons of 
sulfur daily, simply because it cannot 
be economically recovered by present- 
day techniques. It appears that the 


contemporary sulfur recovery proc- 
esses have been developed to their 
limit and that further im- 
provement likely will require an en- 


tirely new approach 


economk 


Candid appraisal of the problem 
suggests a simpler process that is 
more efficient and costs less to build 
and operate. Some promise of achiev- 
ing this goal is shown by the ““Towns- 
end Process,” a new development for 
sweetening sour gas and effecting 
simultaneous conversion of its hydro- 
gen sulfide content to elemental sul- 
fur. Based on a reaction mechanism 
discovered by Dr. F. M. Townsend, 
1958 
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this process has been developed to the 
pilot plant stage by the authors.* 
Some of its principal features are: 


1. Simultaneous gas sweetening and 


sulfur recovery, 
2. Insensitivity to carbon dioxide 


in the process gas stream, 


3. Effective dehydration of the 


resi- 


due gas, 


+. Highly flexible and easily adapted 
to a complete range of hydrogen sul- 
fide concentration in the process 


gas 
stream, 

5. Recovery efficiency may exceed 
95 percent in sulfur recovery opera- 
tions, and 


6. The process may be designed to 
replace the Claus process in convert- 
ing acid gases from amine-type gas 
treaters for it is especially effective 


where carbon dioxide and/or heaw 


mm.Hg 
w 
oO 
oO 


ad —__——___4+——__+-—___+ 


no oOo a 
ie ee. 


Vapor Pressure Of SO, 


oO 


0 | 2 3 4 





hydrocarbon contents of these mix- 
high 


The oxidation of hydrogen sulfide 


tures are excessively 
to elemental sulfur may be considered 


1] 
to take place in two steps as 1oOlOws 


H.S -— SO HO l 
-H.S SO S 2H.O 2) 
H.S oO ~ H.O 3 


Like 


process employs reaction (2 Exo- 


the Claus process, the Townsend 
thermic in character, the heat of re- 
56.2 kilocalories and the 

change is 26.0 
calories at 25 C. Gamson and Elkins’ 
have studied the thermodynamics and 


kinetics of 


action is 


free energy kilo- 


the over-all reaction (3 
and have shown that a catalyst is re- 


quired at temperatures less than 730 


K., that the equilibrium conversion 
U. S. and foreign patents pending. Licensed t 
Hudson Engineerir wporation ouston 


+ 


=e 
@ 75.2°F 


5 6 7 8 9 10 


Pounds SO, Per !00 Pounds Glycol 


FIGURE 1—Solubility of sulfur dioxide in diethylene and triethylene glycols. 
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of hydrogen sulfide to sulfur is ap- 
proximately 95 percent complete in 
the catalytic range below 250 C., that 
conversion approaches 100 percent at 
atmospheric temperature, and that 
rate of reaction varies directly with 
temperature in this range. Also, this 
work shows that an increase in oper- 
ating pressure increases equilibrium 
conversion at any prescribed tem- 
perature in the catalytic range. The 
findings of Gamson and Elkins for 
the over-all reaction should apply to 
reaction (2) also. These reaction 
characteristics are used to good ad- 
vantage in the Townsend process. 
Unlike the Claus process and its 
modifications, the Townsend process 
employs an hygroscopic organic 
liquid, with no more than 10 percent 
by weight water in solution, as the 
catalyst and reaction medium. A 
large number of hygroscopic organic 
liquids can be used with success, but 
triethylene- or diethylene glycols are 
preferred because of low vapor pres- 
sure, high hygroscopicity, thermal 
stability and availability. The reac- 
tion takes place at the gas-liquid in- 
terface. Sulfur forms in finely divided 
particles and mixes with the liquid 
to form a slurry. Studies of the re- 
action indicate that water is the cata- 
lyst and that the rate of reaction is 
inversely proportional to water con- 
centration in 


the organic liquid 
solution 


Since water is a reaction 
product, sufficient glycol is intro- 
duced to maintain water concentra- 
tion at low level; preferably from 2 
to 5 percent. Sulfur dioxide is em- 
ployed in slight excess to insure con- 
version of all hydrogen sulfide. Sulfur 
dioxide is readily soluble in the gly- 
cols, so that sulfur dioxide-free solu- 
tion is employed to recover excess 
sulfur dioxide from the 
stream. 

Some typical data on the solubility 
of sulfur dioxide in diethylene- and 
triethylene glycols are shown in Fig- 
ure 1. This property of the solution 
is useful as a means for introducing 
sulfur dioxide into the system, par- 
ticularly where the process is de- 
signed to produce merchantable resi- 
due gas. Sulfur is essentially insoluble 
in glycol and may be separated and 
recovered from the slurry by a variety 
of methods. Obviously, continuous 
operation is highly desirable and 
easily attained in several variations 
of the process. 


residue gas 
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Processing Gas for Pipe Line Sale. 
A typical application of the Towns- 
end process is shown in Figure 2 
where, in addition to recovering sul- 
fur from sour gas, it is desired to 
produce sweet, dehydrated residue gas 
for pipe line sale. Sour natural gas 
enters the lower portion of the reactor 
at line pressure and atmospheric tem- 
perature and rises through the reactor 
column where it is contacted by a 
descending stream of 98 percent gly- 
col containing the proper amount of 
sulfur dioxide, which is pumped into 
the top of the reactor. Upon contact 
between the gas and liquid phases, 
the reaction is virtually instantaneous; 
sulfur and water are formed. The sul- 
fur is insoluble in the glycol but the 
water is absorbed. Glycol is used in 
sufficient quantity so that water con- 
centration increases to but 5 percent 
by weight or less after absorbing all 
water produced by the reaction plus 
the wate! 


vapor content of the 


inlet gas 


Sweetened gas rises from the reac- 
tor and with it 
sulfur dioxide. This mixture enters 
the base of the high pressure absorber 
where it is contacted by a descending 
stream of concentrated, sulfur dioxide- 
free glycol which is introduced at the 


carries some €XCeSS 


top of the column. This solution ab- 


sorbs the sulfur dioxide and 


remaining water vapor in the gas and 


excess 


passes downward into the reactor as 


shown. Sweet dry residue gas passes 


= Sweet Ory Residue Gos 
i 


Conc Giyco’ 





High-Pressure 
SQ, Absorber 





{ 
i 


il 


from the top of the absorber. 
reaction and the 
counter-flow design of the reactor: 


The exothermi 


combine to produce a temperaturé 
gradient in this vessel which increases 
toward the base. Recalling the find- 
ings of Gamson and Elkins,’ 
reaction is highest at the relatively 
hot base of the reactor while complete 
conversion of the hydrogen sulfide is 
accomplished in the cooler upper por- 
tion of this vessel. Temperatures have 
been calculated for 


rate ol 


the base of the 
reactor when processing natural gas 
with varying concentrations of hydro- 
gen sulfide. These 
shown in Table ; 


temperatures are 


TABLE 1—Reactor Bottom Temperature 
With Varying Raw Gas H.S Content* 


HS, Vel. Percent 
10 
20 
10 





* Calculations are based on ass d tempera 
tures of gas in at &) F zivcol + 100 F 
and gas out at 100 F 


Sulfur 
ducted from the base of the 


and glycol slurry is con- 
reactor 
to a settling drum where the mixture 
is heated to 250-275 F. Excess sulfur 
dioxide is stripped from solution anc 
returned to the The sulfur 


particles melt, stratify and liquid sul- 


reactor. 


fur is withdrawn from the systen 


Glycol is decanted, reconcentrated, 


cooled and recirculated through the 


system where one portion recovers ex- 
dioxide from the 


cess sulfur residue 


Dilute Glyco 





' _ 
4 I 
G yco! Surge 
} | onk 
j 


! 





Product Sulfur 
To Storage 


Sulfur To Burner 


FIGURE 2—Typical adaptation of the Townsend process for sulfur recovery, sweeten- 


ing, and dehydration of sour natural gas. 
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gas, The remainder absorbs the sulfur 
dioxide requirement from the flue 
gases from a sulfur burner and is 
pumped into the reactor. Approxi- 
mately one-third of the sulfur with- 
drawn from the settling drum is 
burned and recycled in the process as 
sulfur dioxide. 

Further inspection of Figure 2 indi- 
cates that sulfur dioxide can be lost 
from but three points: In residue gas 
discharged from the top of the high 
pressure absorber, from the sulfur 
burner residue gas vented from the 
top of the low-pressure absorber, and 
from the glycol still overhead. It is 
obvious that very high recovery effi- 
ciency may be obtained from ade- 
quate design and good operation 


Processing Acid Gas from an 
Amine Treating Plant. The Towns- 
end process may be employed to re- 
cover sulfur from acid gases produced 
by an amine-type sweetening plant as 
shown in Figure 3. Referring to this 
diagram, the acid gas stream is split 
so that one portion, comprising one- 
third of the total 
with air and burned in a 


stream, is mixed 
boiler to 
produce the sulfur dioxide require- 
ment treatment for the process. Heat 
from the boiler may be used to gen- 
erate process steam or used to recon- 
centrate the glycol solution employed 
in the Flue from the 
120-130 F 
remaining 
thirds of the acid gas stream 


proc ess. 


vas 


boiler is cooled to prior 


to mixing with the two- 
The 
gas is then charged to 


the reactor. It is important to note 


commingled 


that it contains the reactants in stoi- 
chiometric proportion and that the 
excess sulfur dioxide required for 
complete conversion of the hydrogen 
sulfide is retained in and recycled be- 
tween the reactor and the absorber: 
a feature that contributes substan- 
tially to improvement of sulfur recov- 
ery efficiency. The reaction between 
hydrogen sulfide and sulfur dioxide 
proceeds in the reactor, as described 


before. Sulfur is melted and with- 


drawn from the system and glycol is 
decanted, 


reconcentrated and _ recir- 
culated in precisely the same manne 
shown in Figure 2. Attention is di- 
rected to use of heat exchange. Freshly 
reconcentrated glycol exchanges heat 
with the contents of the settling drum 
and with the glycol feed to the still. 
Then it is cooled to near-atmospheri 
temperature and pumped to the top 
of the absorber where it takes up ex- 
cess SO. and 


water vapor as it 
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FIGURE 3—Here’s how the Townsend process may be employed to recover sulfur 
from acid gases produced by an amine-type sweetening plant. 


descends into the reacto! 
The basi 


version of the Townsend process and 


differences between this 


that shown in Figure 2 are quite obvi- 
ous. Since the sulfur dioxide require- 
ment is provided by oxidizing one- 
third of the acid gas stream, the sulfur 
show n in 
including the 
absorber, are 


burner and accessories 


Figure 2, flue gas 
eliminated. Glycol is 
pumped to the top of the absorber in 
a single stream for there is no need 
to split flow in this low-pressure appli- 
cation. Cooling of the sulfur dioxide- 
bearing gas prior to mixing at the 
reactor inlet likely will be required 
in order to maintain temperature con- 
In all 


two versions of the 


trol in the base of the reactor 
other respects, the 
process are identical. 

Other variations of the process are 
possible. For example, if the carbon 
dioxide content of the acid gas stream 
were so high that oxidation is diffi- 
cult or impossible, then hydrocarbon 
gas—either sweet or sour—may be 
mixed with the acid gas supplied to 
the burner in a quantity sufficient to 
insure combustion. Others include 
substitution of flame-free catalytii 
oxidation for the conventional fired 
boiler shown in Figure 3 as the means 
for supplying sulfur dioxide to the 
process, or use of liquid sulfur diox- 
ide in a group of small lease-type in- 
stallations designed to remove trace 
quantities of hydrogen sulfide from 
sales gas, etcetera. 

There is some reason to believe that 
a version of the Townsend process, 
similar to that shown in Figure 3, 
might be applied to some contempo- 
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rary sulfur recovery plants to eco- 
nomic advantage. Located on the vent 
gas line, it would function effectively 
as a scrubber and condenser for sulfur 
dust and vapor; it would convert un- 
reac tion 
with sulfur dioxide which, if present 
in excess, may be recovered 


the Claus 


installation 


reacted hydrogen sulfide by 


and re- 
unit. In effect, 
add an- 


other highly efficient stage. Economic 


turned to 
such an would 
justification would depend on the de- 


sign, capacity and effic iency ol the 


existing plant 
Limitations. Insensitivity of the 
Townsend process to carbon dioxide 
will impose a limitation on its use for 
direct gas processing for sale when the 
carbon dioxide content exceeds pipe- 
line specification. The most econom- 
ical solution to this problem appears 
to be treatment of the sour gas with 
amine-water to remove the hydrogen 
sulfide and to reduce the carbon di- 
oxide content to specification. The 
treated gas is dehydrated before pass- 
while the 
Townsend process could be employed 
to convert the hydrogen sulfide from 
the amine unit to elemental sulfur. A 
second approach involves use of the 
Townsend process to remove hydro- 
gen sulfide and recover it as sulfur, 
the amine-water process to reduce the 
carbon dioxide to specification and 
finally, a dehydration unit to meet 
water vapor content requirements 
Since this alternative three 
separate high pressure processing sys- 
tems and automatically creates water 
make up problems in the amine treater, 


ing to the sales meter. 


involves 
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it is much less attractive than the first. 

Fluctuations in hydrogen sulfide o1 
sulfur dioxide concentrations or in gas 
flow rates do not pose serious prob- 
lems in the Townsend process if the 
glycol circulation rates are amply ade- 
quate. As in any continuous process, 
quality of the operation is enhanced 
by steady flow rates and uniform con- 
centration of the reactants, but some 
fluctuation can be tolerated to a point. 
Beyond this, the system will require 
additional instruments and controls 
to insure satisfactory operation. 


Corrosion. In view of the insensitiv- 
ity of the process to carbon dioxide, 
evidence available to date indicates 
the probability that  stress-relieved 
carbon steel components may receive 
effective protection from filming-type 
corrosion inhibitors carried in the or- 
ganic solvent. Where sulfur dioxide is 
absorbed from burner gas, excess oxy- 
gen contained in this mixture may 
require that the flue gas absorber be 
of alloy construction, or alloy-lined, 
or treated with an effective protective 
coating. However, this is a low-pres- 
sure vessel and not excessively costly. 
Corrosion studies are under way at 
present to determine the extent of 
corrosive attack by the reactants on 
mild steel in the presence of highly 
concentrated glycols and to observe 
the degree of protection afforded by 
various inhibitors, buffers and epoxy- 
resin coatings. 


Process Economics. In processing 
high-pressure sour gas for pipeline 


sale, the economic aspects of this 
process appear promising for several 
reasons. It involves but one process 
instead of two or possibly three con- 
temporary processes employed in 
series to accomplish gas sweetening, 
residue gas dehydration and recovery 
of elemental sulfur. Gas shrinkage in 
the Townsend process is substantially 
less because of its insensitivity to car- 
bon dioxide. Residue gas dehydration 
is inherent in the process and sulfur 
recovery efficiency is at least equal to, 
or substantially better than that ob- 
tained with the two-stage Claus proc- 
ess. Power consumption is less than 
that required by the aggfegation of 
processes cited above and it should be 
operated with the same labor required 
for a conventional amine-water sweet- 
ening plant. A substantial reduction 
in purchased power would result from 
development of larger P-V pumps 
recognizing that such a development 
would enhance the economics of the 
amine-water process also. 

Recovery of sulfur by means of the 
Townsend process depends on the hy- 
drogen sulfide content of the gas and 
the efficiency incorporated into the 
design of the process itself. If the gas 
contains but a few grains of hydrogen 
sulfide per hundred cubic feet, sulfur 
must be supplied from an extraneous 
source to provide the sulfur dioxide 
requirement or liquid sulfur dioxide 
might be provided in cylinders. How- 
ever, as hydrogen sulfide concentra- 
tion increases, process requirements 
for sulfur will be met and surplus sul- 
fur will be available for market. It 
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is anticipated that earlier industrial 
applications of the process will be 
directed to very sour gases where sul- 
fur recovery is the principal objective. 
Ultimately, sweetening of slightly sour 
gas may become attractive, since this 
to be even 
sensitive than the amine-water proc- 


reaction appears more 
ess in removal of trace amounts of 
hydrogen sulfide. 
Comparative economic studies on 
relatively large plants indicate that 
the unit cost of treating gas by the 
Townsend process and the amine- 
water process are approximately iden- 
tical when the carbon dioxide content 
of the gas is 1.0 percent without con- 
sidering the value of the sulfur recov- 
ered by the former. As the carbon 
dioxide concentration increases, the 
unit cost is substantially higher in the 
amine-water process. As the hydrogen 
sulfide concentration increases, the 
operating credit from sale of sulfur 
reduces this charge. Based on current 
costs of equipment and labor and the 
price of sulfur, these studies indicate 
that sulfur revenue will offset operat- 
ing charges when the hydrogen sulfide 
content ranges from 2 to 3 percent. 
To date, no detailed studies have 
been made which 
the Claus process to that of the 


compare costs ol 
Townsend process when used to re- 
cover sulfur from the acid gas streams 
from treating plants. Cursory studies 
indicate that lower investment and 
greater efficiency favor the Townsend 
process. Operating costs vary consid- 
erably with the design of various ver- 
the Claus but the 
Townsend 


sions of process, 
should 
quite favorably without taking credit 
for improved handling of high carbon 
dioxide and heavy hydrocarbon va- 


proc ess compare 


pors often found in these acid gas 
mixtures 


Conclusion. The reaction mechanism 
is new and unique, the process is rela- 
tively simple and readily adaptable 
to almost every problem that concerns 
removal of hydrogen sulfide from 
gases and its conversion to elemental 
sulfur. Full evaluation of the eco- 
nomic aspects in a pilot or semi- 
commercial plant is planned for early 
1959. 


Presented at the Rocky Mountain 
Regional meeting of the Natural Gas- 
oline Association of America. Sept. 


18, 1958. 
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IN A HEAT-EXCHANGER IN- 
STALLATION, the provision of ex- 
cess suritace 


over and above that re- 


quired for the theoretically clean 
condition is properly the subject of an 
economic balance between initial cost 
and later maintenance expense. Infor- 
at hand so that the 


surface area can be calculated to fall 


mation should be 


in the vicinity of the economic opti- 


mum 

In this report, maintenance experi- 
ence with a large group of refinery 
heat exchangers during a two-yea! 
period has been tabulated for the pur- 
pose of 


forecasting maintenance ex- 


How you can balance... 





Initial Exchanger Costs 
Versus Maintenance 


A two-year study of 1,500 refinery shell and tube 
heat exchangers strives to find an economic balance 


between initial cost and future maintenance 


George T. Atkins and Newton O. Felps 


Humble Oil and Refining Company 
T 


R + 
dDayTown exes 


pense. A hypothetical example has 


been worked out to illustrate a 


method of using this information 
The participation of Maintenancs 
as an engineering function, along with 
Design, is imperative for achieving 
an economical and satisfactory heat- 


exchanger installation 


Data and interpretation. Luring 
the two-year period, 1955-1956, 1,500 


shell-and-tube exchangers in service 


at a large refinery were studied. Some 


were relatively new and had not re- 


quired maintenance Others had seen 
Most 


11 


nearly their full life were in- 

















stalled 10 to 15 years ago. They cov- 
ered a great variety of size. design, 


and type, representing products of 


25 manufacturers 

For purposes of this study, the fol- 
lowing were excluded: Tank-heating 
coils, box coolers, engine-jacket water 
and lube-oil coolers, air-conditioning 
items. The greater number considered 
1.000 to 
3,000 square feet of surface, with re- 
floating-head 


struction. All were in accordance with 


were in the size range ol 


movable - bundle, con- 


the recognized codes for good materi- 
als, design, and construction 
While the 


experience on any singh 


How much excess surface should this exchanger have ? 
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Initial Exchanger Costs vs. Maintenance 





exchanger would be relatively easy 
to present, it would still be only an 
isolated and perhaps unique instance, 
without any proved relation to the 
next exchanger. It is desirable to con- 
sider a wide assortment of exchang- 
ers, viewing the results for whole 
classes and types. Whatever the short- 
comings of this sort of rough averag- 
ing, it does at least make a start, and 
a big one, toward supplying the 
needed numerical data. 


Vaporizing naptha caused this fouling 
after six months. 


The raw data need interpretation. 
It will be apparent that an adjust- 
ment is called for on the basis of the 
statistics, namely, the number of ex- 
changers in service. As refining and 
petrochemical processes have im- 
proved in technology and grown in 
capacity and complexity, there has 
been a substantial increase in the 
number of heat exchangers in service. 
Adjustment is made by using divisors, 
increasing from about 500 to 600 for 
the oldest group up to the 1,500 in 
service during the two-year period 
of June 30, 1955 to June 30, 1957. 
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Life of an Exchanger. During the 
two-year period, a total of 45 shells 
were retired. An average life of 25 
years is found when one uses a divisor 


‘of 500 to 600. That is: In a refinery 


which is maintained at constant ca- 
pacity, 20 to 25 new exchangers in- 
stalled each year and lasting an aver- 
age of 25 years would correspond to 
a total of 500 to 600 in service. 
Experience shows that 25 years is 
indeed a typical life of a refinery-type 


TABLE 1—Analysis of Maintenance 
Experience 
Degree of maintenance Below 
average 
Average 


Above 
average 


Dirty 
4 


Average 


Type of service 
Average life of tubes, yr 7 
Average run length, yr 1.05 
Inspect exchanger, times /yr 0.95 
Make minor repairs, times/yr 0.24 
Clean tubes in place, times/yr 0.20 
Remove and clean bundle, 
times/yr..... 0.35 
Retube bundle, times/yr 0.09 
Install new bundle, times yr 0.03 
Retire exchanger, times yr 0.04 


0.75 


exchanger. But, obviously, if corro- 
sion is severe or the materials not en- 
tirely suitable for withstanding corro- 
sion, then that exchanger would be 
expected to have a correspondingly 
shorter life. Also, obsolescence is a 
factor, for when exchangers are re- 
tired they are not, in our experience, 
replaced in kind. Better materials, 
designs, and processes are available 
in the modern units 
which take the place of the old ones. 


and are used 


Tubes and Bundles. In 39 cases, 
whole bundles were replaced with 
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new ones, whereas 172 were retubed 
using the original tube sheets, sup- 
port plates, and baffles. Experience 
has shown that bundles with nonfer- 
rous tube sheets can be retubed about 
three times (although unskillful roll- 
ing can ruin them sooner), while steel] 
tube sheets can be retubed about four 
times. Beyond this, distortion of the 
sheets and general corrosion of the 
parts make it necessary to replace the 
entire bundle. In a few instances, re- 
design using another tube diameter 
or layout is an occasion for getting 
a new bundle. 

When tubes do not last as long as 
expected and corrosion is found to be 
the cause of the reduced service life, 
then the procedure usually followed 
is to make an economic analysis to 
determine if the use of more corro- 
sion resistant materials can be justi- 
fied. Thus, many unfavorable early 
difficulties eventually prove to be 
non-recurrent. For completely new 
bundles, a divisor of 600 to 700 is 
judged appropriate, giving an antici 
pated replacement of 0.03 times per 
year per exchanger. For retubing, a 
divisor of 900 to 1,000 gives an an- 
ticipated frequency of 0.09 times per 
year. Altogether the average life of 
exchanger tubes is about 7 years 

As the life of tubes varies greatly 
from one service to another, a dis- 
tinction should be made which is 
represented by the schedule of Table 
1. In clean services the average life 
is 20 years, whereas in dirty services 
4 years. Of 
course, both longer and shorter lives 
could be But the 


Table 1 are such that clean and dirty 


the average life is only 


cited. ficures of 
services taken in equal numbers yield 
the same average as for the refinery 
Descriptively, a clean service might 
be a light hydrocarbon or clean oil 
condenser or cooler: whereas a dirty 
service might be crude oil, distillates 
or residuum of corrosive, or fouling 
tendencies. 


Cleanings and Inspections. During 
the stated 2-year period, 733 bundles 
their shells for 
cleaning both the inside and outside 
of the tubes. Using a divisor of 1,000 


were removed from 


to 1,100, the frequency of doing this 
work is 0.35 times per year. In addi- 
tion, another 2.050 exchangers were 
opened for inspection and minor re- 
pairs where needed; but only about 
500 of these were fouled. These 500 
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were cleaned in place. Using this time 
a divisor of 1.200 or 1,300. the fre- 
quency for this type of cleaning is 0.2 
times per yea! 

During the two-year period there ‘ TOTAL COST 


was a total of 3,039 inspections, for 


which a divisor of 1,400 to 1.500 MINIMUM 
should be used, thus resulting in an 
average frequency of 1.05 inspections a Ue QE 
per exchanger per year. In the clean- 
est services, experience leads to the 
selection of a two or three-year period 
between inspections; in the very se- 
vere services, turnarounds for clean- 
ing and repairs occur at intervals of 


four to six months; but the largest 


25% OF COST OF 
NEW EXCHANGER 


number of exchangers are scheduled 


ANNUAL GOST, $ 


for inspection at about one-year inter- 
vals, with much of the work being 
planned for the first six months of the 


year when crude runs to the refinery 


ins MAINTENANCE 
are usually at a minimum 


oF ae 
Economics of Design. Alter other te 


prime considerations have been satis- 





i rT i i i J 
20 9) 40 50 60 TO 
pressed in the concept ol the econom PERCENT EXCESS SURFACE 


balance then control the design and 





. a 
fied. the relative cost factors—as ex- 


sizing of process heat exchangers 
Cleaning and repairs are expensive FIGURE 1—Graphic representation of the economical optimum. 
but on the other hand the first cost 
of the installation can become exces- 
sive from a too-conservative selection 
of the excess heat-transfer surface o1 


of the materials specified. The goal in as represented by the statistics of the ing terminology, it can be stated that 
mind is the minimum over-all cost preceding section. It is found that the in this example the fouling factor 


when considering the opposing factors provision of only 20 percent excess which should be used for the initial 


weighted one against the other surface is in the direction of courting design should be about 40 percent of 
th 


To what extent should excess sur- future high maintenance costs, where- 1¢ sum of the film resistances for the 


face be called for in order to reduce as 60 percent excess surface requires fluids on the tube side and on the 
the frequency of cleaning? Table 2 too large an inicial investment. About shell side. With the requirement of 
considers this question for the case of +0 percent excess surface is indicated this much excess surface (or perform- 
an exchanger in a typical service as an economic optimum. ance) the lowest over-all costs are 
with about the normal maintenance Translate d into he at-excl anger Ir: then to be antic ipated Figure l pre- 

sents this economic optimum graphi- 


( ally 


In the example just considered, the 
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provision of 40 percent excess surface 
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Initial Exchanger Costs vs. Maintenance .. . 


TABLE 2——Selection of Installed Surface 


Suface area,* sq ft 
Assumed costs ($) 
Clean tubes in place 
Remove and clean 
bundle. . 
tetubc bundle 
Install new bundle 
Exchanger new 
Times per year 
Clean tubes in place 
Remove and clean 
bundle 
Retube bundle 
Install new bundle 
Replace exchanger 
Annual cost ($) 
Clean tubes in place 
Remove and clean 
bundle... . 
Retube bundle 
Install new bundle 
Replace exchanger 
Annual maintenance 
Processcredits /debits> 
25 percent of invest- 
ment 2025 
Total, for 25 percent 
payout | 3730 3300 


NOTE: ® Based on 1000 sq ft theoretical clean surface 
» Process credits assumed equal throughout. 
¢ Economic optimum selection is 1400 sq ft. 
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Sturdy bundles make it easier to clean the 
exchanger. 


for exchanger maintenance. In these 
circumstances, if the excess surface 
comes relatively cheap, or conserves 
an increment of heat, then the eco- 
nomics may easily favor a full 100 
percent of excess surface. 

Would the excess surface itself be 
insurance against future high main- 
tenance expense? It might, if corro- 
sion and fouling were moderate. But 
if the tubes corroded and failed, or if 
cleaning methods were inadequate to 
restore the service coefficient of heat 
transfer, then the excess surface would 
not have insured the desired perform- 
ance. First, the tubes must be of the 
right material to resist corrosion; and 
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then tube diameter, pitch and layout 
must be such as to permit cleaning. 
These features add to initial cost, but 
facilitate maintenance and thus re- 
duce future costs. While this might 
seem theoretically to require addi- 
tional economic balances, yet in prac- 
tice it is usual to select some proved 
standards. 


Materials and Construction. The 
usual choice of tube materials—those 
used in the 1,500 exchangers reported 
here—are: (a) carbon steel, (b) fer- 


rous alloys, and (c)nonferrous (cop- 
per) alloys. There are marginal cases 
in which the suitability of carbon 
steel is in doubt. As an example, an 
extended study on a plant scale is 
being made of the use of carbon-steel 
tube bundles in coolers and condens- 
ers using recirculated cooling-tower 
water; and here the problem is to 
establish and maintain at all times 
the correct concentration of chemicals 
and inhibitors in the water 

During the period from about 1925 
to 1940 tubes on triangular pitch were 
used much more often than at present 
Since then, those bundles 
have been replaced, the new ones be- 


many of 


ing generally altered to a square pitch 
with cleaning lanes in two directions 
Triangular pitch is still used if the 
service is considered very clean, or at 
least if the fouling on the outside of 
the tubes proceeds at so slow a rate 
that corrosion will terminate the use- 
ful life before fouling does 

Cleanability is improved if the bun- 
dles are sturdy; that is, with tube 
diameter, support-plate thickness, and 
spacing all adequate for the weight 
of the bundle; and also, if care is 
taken during. handling so as not to 
bend the baffles or crush and squeeze 
the tubes together with resulting 
blockage of access to the interior of 
the bundle. If in-place cleaning with 
chemical agents or solvents is known 
to be effective in restoring the per- 
formance, then there is an oppor- 
tunity to realize various economies in 
the initial cost; but if the bundles foul 
badly and need mechanical cleaning, 
then a more rugged exchanger should 
be specified and a limitation put on 
size even at the penalty of higher 
initial cost 


Originally presented at the ASME- 
AIChE Joint Heat Exchanger Con- 
ference, Chicago, August 18, 1958. 
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Tubing Tables Include Corrosion Factor 


Formula devised for allowable internal pres- 


sure in steel tubing incorporates factor combining corrosion 


allowance with wall thickness tolerance. 


William O. Nussear, Jr. 


Le Comnany, Norristown 


~ 
T 
} ‘ 


neror U 


TYPE 304 


stainless steel tubing is specified for 


18-8 chromium-nickel 


many refinery applications because of 
its excellent resistance to atmospheric 
corrosion from waste gases and to in- 
ternal corrosion from petroleum prod- 
ucts 

Jut some corrosion, however small. 
does 


occur—particularly in humid 


climates with hydrogen sulfide pres- 


Penn. 


the commercial tolerance on wall 
thickness is +10 percent. 

One southern refinery solved the 
problem by devising a formula for 
allowable internal pressures which in- 
corporates a factor combining corro- 

wall thickness 
corrosion allowance is 


ing 


sion allowance with 
tolerance. The 
0.015 inch for all gages of type 304 
small diameter tubing. 


This table gives the allowable pres- 
sures for tubing used at 100 F, The 
same figures can be used to calculate 
allowable pressures at higher temper- 
atures by simple multiplication with 
a temperature factor. The factors for 
various temperatures from 100 to 1200 
F. are listed in Table 2. 

The and the formulae 
published here for the first time as a 


tables are 
guide to other refineries using small 
diameter 304 tubing. The cor- 
rosion allowance is believed ample for 
virtually all conditions of use. 


type 


The oil company that devised the 
formulas and tables has set up its own 
specifications for tubing quality. How- 
ever, many purchasers of tubing for 
refinery applications control quality by 
ordering to ASTM specifications. 
Among the tubing supplier’s certifica- 
tions which may be required by these 
specifications are: 


} 


1.100 percent hydrostatic pressure 


testing to recommended maxi- 


mum working pressures. 


Flare 


cluded angle 


ent in the waste gases. When specify- On the basis of this formula, it has 


ing tubing for pressure applications the testing (60 degrees in- 
made for the 
wall thickness re- 


minute 


determined allowable internal 


allowance should be oe £ Re ¢ ay 
. pressure for various sizes of type 304 
decrease in 


the 


slight , ae ; wee ee ex 
: tubing ranging in outer diameter from Chemical analysis. 
corrosion 


sulting from 


ate from 34, to 34 inch and in various +. Flattening test 


Allowance should also be made for Wall thicknesses. These values, to- 
the slight variation in wall thickness 
within tolerance 
In the case of small cold drawn tub- 


ASTM < specifications currently used 
include the following: 
ASTM-A-179-56T—Seamless Cold-Drawn 

Low Carbon Steel Heat Exchanger and 

Condenser Tubes. 
ASTM-A-213-56T—Seamless Alloy Steel 

boiler, superheater and heat exchanger 


tubes. 
ASTM-A-249-56T 


gether with theoretical bursting pres- 


commercial limits. sures for the various sizes, are listed 


in Table 1. 


TABLE 1—Small Diameter 18-8 Cr. Ni. Steel Tubing Dimensional Data and Allowable 


Pressures at 100 F. Welded 


Austenitic 


Pressures, Psig. @ 100 F. 
Theoretical) Allowable 
Bursting Internal 

Pressure Pressure* Cc - 
Psig.) Inches D. 


TABLE 2——Smali Diameter 18-8 Cr-Ni Steel 

Tubing—Factors to Obtain Maximum Al- 

lowable Pressures at Temperatures of 200 
to 1200 F. 


Dimensional Data Theoretical Bursting Pressure 
= 2TEt Psig 


O.D. 
Inches 


Gage 


Wall (t) | 
BWG 


Inches 





1¢ 0.0469 5200 0.0209 = 75,000 psi at 0) F 
1.00 (seamless 
0.035 
0.042 
0.049 
0.065 


0.0194 : = 
0.0202 ) 


0.0211 


2340 
3270 
4180 


6280 023 


Wall Thickness, inches 
© = Outside Diameter, i Temperature °F. Factor 





Allowable Inte ire 100 1.00 
t ’ 200 0.8389 

= 300 0.800 
400 0.729 

500 0.667 

600 0.619 

700 0.577 

800 0.533 

900 0.501 

1000 ).469 

0.0231 s t and 1100 0.400 
1200 240 


2SE 


0.049 $350 


0.0211 


0.035 
0.049 
0.065 


1560 
2790 
4190 


0.0194 
0.0211 


0.049 .800 2390 0.0211 
Example: 
0.0194 Find Allowable I: 
0.0211 % inch O.D 
0.0231 Procedure: 
0.0254 1) From table 1, allowable pressure @ 100 F. for 
% inch O.D., 16 gage tubing is 4190 Psig 
13,000 2090 0.0231 2) From table 2 factor for a temperature of 100 
F. is 0.469. 
3) Therefore, allowable pressure @ 
0.469 x 4190 = 1960 Psi 


0.035 10.500 1170 
0.049 14,700 2090 
0.065 19,500 3140 
0.083 24,900 4320 


ternal Pressure at 1000 F 


16 gage tubing. 


0.065 


. -_ 1000 F 
* Allowable internal pressure is maximum pressure that the safety valve may be set if the tubing is limit 
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Tubing Tables Include Corrosion Factor . . . 
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The corrosion allowance for the type 304 tubing used in this control valve manifold is 


0.015 inch. 


Stainless Steel, boiler, superheater, heat 
exchanger, and condenser tubes. 

ASTM-A-268-55—Seamless and welded 
ferritic stainless steel tubing for general 
service. 

ASTM-A-269-56—Seamless and welded 
Austenitic Stainless Steel tubing for gen- 
eral service. 

ASTM-B-161-49T 
and Tubing. 

ASTM-B-163-49T—Seamless Nickel and 
High Nickel Alloy Condenser, Evapora- 
tor and Heat Exchanger tubes. 

ASTM-B-165-49T—Nickel - Copper 
Seamless Pipe and Tubing. 

ASTM-B-167-49T—Nickel - Chromium- 
Iron Alloy Seamless Pipe and Tubing. 


Nickel Seamless Pipe 


Alloy 


Type 304 is one of the most popu- 
lar tubing materials for refinery use 
Some of the reasons are: 


e@It is the most commonly used 
austenitic alloy in tubular form 
and is readily available. It can 
be supplied both in long straight 


lengths and in coils 


@ It has high malleability and duc- 
tility; can be easily bent into al- 


most any configuration. 


@ It has excellent scaling resistance 


in continuous service to 1,650 
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; in intermittent 
1,450 F. 

eit has good high temperature 
strength. 


service to 


@ It is weldable by all of the com- 

mon processes. 

Tubing is replacing small pipe sizes 
because of several important advan- 
tages which are gaining increased 
recognition. Perhaps the greatest of 
these is its ease of installation. Since 
it has relatively thin wall for its 
strength, tubing can be formed easily 
into angle turns as well as long sweep 
bends. This eliminates many fittings 
and, by saving space, makes it pos- 
sible to work in close quarters. 

Other advantages of tubing over 
pipe include: 

© Strength with light weight. This 

is inherent in the 
terial. Weight is 
using fittings which require no 
extra wall thickness for thread- 
ing. And there are no weakened 
sections caused by reduction of 
wall thickness for threading. 


tubing ma- 


also saved by 


® Low pressure drop. Smooth in- 
terior surfaces and sweep bends 
minimize internal friction and 
reduce back pressure. Cold 
drawn tubing has smooth, scale- 
free and dirt-free inside surfaces 
© Better appearance. The neater 
bends and 
large numbers of connections im- 


smooth absence of 
prove the appearance of the in- 
stallation. 
® Tighter joints. The use of proper 
tube fittings, installed by trained 
mechanics, provides a leakproof 
system. 
Although it 
make tight 
with pipe, adequate training of per- 
sonnel will go far to assure tightness 
The same refinery that worked out 
the formulae and tables published 
herein has set up an extensive field 


is generally easier to 


jonts with tubing than 


training program for tubing installa- 
tion, with emphasis on making joints 
It prefers flareless type tube fittings 
because there is no need to flare thy 
tubing, no special tools are required 
and the service is such that the addi- 
tional expenditure for the installation 
of flare type fittings is not justified 
If joints are welded or soldered it 
is advisable to use stabilized grades 
of stainless steel such as AISI types 
321 and 347 to overcome susceptibil- 
ity to carbide precipitation and con- 
sequent intergranular corrosion, + 


as 
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Field Test Depressants for Reversion 


Here’s a field test for checking the reversion tenden- 
cies of five base oils using three pour point depressants 


L. J. Leta, L. Sonneborn Sons, Incorporated, Franklin, Penn 


IN ORDER to measure the tend- 
ency of oils to revert, a number of 
tests have been proposed.** These 
tests were investigated prior to the 
present study, but the correlation be- 
tween each of them and actual field 
test results was less than satisfactory. 
It was therefore decided to concen- 
trate on the field tests themselves 
since they represent a more meaning- 
ful criterion of performance than any 
purely laboratory test 

In a sense, a field test of the type 
undertaken here bears the same re- 
lation to Pour Point performance as 
an engine test bears to the functional 
performance of an oil. Strictly speak- 
ing, only negative results can be given 
full credence, but positive results are 
certainly indicative and especially so 
if they are achieved under demanding 
conditions. 

Reversion—the act of coming back 
to a former condition 
oil refiners to refer 


is used by lube 
to the movement 
Point of a de- 
pressed oil upward toward the natural 
Pour Point of the oil, This movement 
does not occur in any exactly predict- 


of the observed Pour 


able way. It probably will not oecut 
if the oil is heated sufficiently to dis- 
solve any precipitated wax and de- 
pressant between successive coolings, 
but is apt to occur if the oil is sub- 
jected to fluctuating temperatures be- 
tween its Pour Point and Cloud 
Point.* 

The ASTM Pour Point’ is apt to 
be the which 


the oil ever flows. However, this is not 


lowest temperature at 
always true since sometimes an oil 


will be found to be fluid below its 


ASTM Pour Point. In most cases the 
ASTM Pour Point is a minimum Pour 
Point and it gives little, if any, indi- 
cation of the oil’s tendency to revert 


Base Oil. A number of preliminary 
orientation field tests were run and 
verified the conclusion, long held by 
refiners, that oils having a naturally 
low ASTM Pour Point have less tend- 
ency to revert than those with a high 
natural ASTM Pour Point. Since the 
purpose of this investigation was pri- 
marily to determine the effectiveness 
of various depressants, five base oils 
for the main tests were chosen with 
natural ASTM Pour Points between 
25 F. and 35 F. A depressant which 
gives a low reversion rate with oils at 
the upper end of this range can be 
expected to give equal or better re- 
Pour 


sults with oils of lower natural 


Points 


Depressants. Two commercially 
available products, Depressant A and 
Depressant B, and the first of a prom- 
ising series of experimental depres- 
sants, Depressant C, were chosen for 
the tests, 

Each of the three depressant was 
blended with the base oils in 0.1, 0.2, 
0.25, 0.5, 0.75, and 1.0 percents by 
volume, This wide range of concen- 
tration was chosen in an attempt to 
test each depressant at a concentra- 
tion close to its optimum. As will be 
explained later, this attempt was only 
partially successful. 

Table 1 shows the ASTM Pour 
Points of the five base oils with the 
various amounts of each depressant 


TABLE 1—ASTM Pour Point of Base Oils Containing Various Amounts of Depressants 


NO. 1 OIL NO. 2 OIL 


Percent Dep. 


10 10 | —10 1 10 


o 


o-ww Kew 
on 


eocoocooc- 


=. 
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NO. 3 OIL 


Below Below Below Be 


NO. 4 OIL NO. 5 OIL 


low Below Below Below Belo 
10 10 10 10 
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Notice that Depressants A and B 
proved to be more effective than De- 
pressant C when judged purely by the 
ASTM Pour Point of the base oils. 
This does not indicate the relative 
treating cost since each of the three 
depressants varies in 
ASTM Pour Points tell 


about resistance to reversion. 


and the 
little 


cost 


V ery 


Field Test Procedure. The field 
tests were run during early winter at 
a weather western Penn- 


sylvania which is noted for its ex- 


station in 


treme temperature variations. Actual 
conditions during the test period were 
such as are known to promote rever- 
sion 

Fifty cc. of containing a 
given amount of depressant, was 


ear h oil, 


placed in a clean four-ounce bottle 
and tightly stoppered. All sample 
bottles were placed in an unheated, 
uninsulated wooden cabinet provided 
with racks for holding all of the 
bottles in a vertical position. 

The condition of the samples was 
determined once every 24 hours dur- 
ing the test at approximately 9 a.m.: 
bottle turn, removed 
from the rack, tilted at a 45° angle, 
and the oil observed for fluidity. As 
in the ASTM procedure, an oil was 
considered fluid (i.e 
moved. 
sluggish the motion. At the time of 
each morning’s observations, a record 


each was, in 


“solid” ) as 
regardless of 


not 


: : 
iong as it now 


was made of the minimum and maxi- 
mum temperature of the previous 24 
hours. 


Reversion Cycle. The determination 
of what constitutes a reversion cycle 
is a matter of definition. In this study, 
a period of 40 days in which the tem- 
perature fluctuated 

18 and 59 F., 


such 


widely. between 
was considered to be 
a cycle. The actual record of 
minimum and maximum temperatures 
during the cycle period is reported in 


Table 2. 


Field Test Results. In 
expected, there is a rough correspond- 
between the 


I able .. as 


ence undepressed Pour 





Field Test Depressants for Reversion . . . 





Point of an oil and its tendency to- 


wards reversion. The natural Pour 


Points of the oils increase from left to 
right and, in general, so do the num- 
ber of reversions. It is also apparent 
that too much depressant causes an 
increase in the number of reversions. 
Thus none of the blends had much 
Pour Point stability when 0.5 percent 
or more of any of the depressants was 
used. Depressant C gave optimum re- 
sults when used in 0.25 percent con- 
centration, but no clearly defined op- 
timum concentration appeared for 
Depressants A and B. No field tests 
were run using these depressants in 
less than 0.10 percent concentration, 
because it was found that the ASTM 
Pour Point of the oils could not be 
depressed in a reliable manner at an 
appreciably lower concentration. 


Order of Effectiveness. It is rather 
remarkable that the ASTM Pour 
Point reducing effect of a depressant 
bears so little relation to its effective- 
ness in producing a stable Pour Point 
under field test conditions. Of course, 
no refiner would risk using a depres- 
sant which did not depress the ASTM 
Pour Point below the minimum tem- 
perature likely to be encountered, but 
after this one proviso is met, a differ- 
ent criterion must be used in deter- 
mining order of effectiveness. 

In this investigation, the criterion 
chosen was the number of times that 
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TABLE er et cb Record During Reversion Cycle 


TEMP. °F. 


TEMP. °F. 


TEMP.° F. 





Max. 








TABLE 3-——Number of Times “Solid” for Oil-Depressant Blends 
_ (ember of Observations of Each Blend = 40) 


Depressant Used 





Owe | Om 


Om > 





QwWr | Qwry |! QW 


| 


a depressant gave a “solid” oil during 
the forty days of the field test. Table 
4 rates the three depressants tested, 
by this criterion. The depressants are 
listed in order of decreasing effective- 
ness with the figure in parentheses 
being the number of times solid for 
samples containing the depressant. 


TABLE 4—Order of Effectiveness in Over- 
coming Reversion 


CONCENTRATION OF DEPRESSANT 


“1.0% | 0.75% | 0.50% | 0.25% 0.20% | 0.10% 


[ce C(20) | C 
A(25) 
B(35) 





C(5) C(6) 
A(20) | A(20) 
B(22) | B(22) 


7 ) 
4) 21) 
5 2 


AG AG 
Be Bi: 


In the range of concentrations 
tested, experimental Depressant C 
was always more effective in keeping 
the oils from becoming “solid” than 
Depressants A and B. At its optimum 
concentration (0.25 percent) , the per- 
formance of Depressant C was espe- 
cially noteworthy. Based on this find- 
ing, further experimental work has 
been done on the development of De- 
pressant C and other depressants in 
the same series. The results obtained 
in these further experiments will be 
reported in a subsequent article. 
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field 
lead to the 


Conclusions. The 
obtained 
clusions: 
1. The ASTM Pour gives little 


or no indication of an oils tendency 


test results 


following con- 


Point 


towards Pour Point reversion 
high a concentration of de- 
pressant in an oil seems to promote 


Too 


reversion. 

The lower the natural Pour Point 

of an oil, the less likely it will be to 

revert. 
4. Two commercially available de- 
found to be very 
effective depressing the ASTM 
Pour Point of the oils tested but 
the Pour Points showed a marked 
tendency to revert. 
An experimental depressant, the 
first of a series under development, 
was moderately effective in 
venting reversion of these 
Points, particularly when it 
used in optimum concentration 


pressants were 


pre- 
Pour 


was 
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FIGURE 1—Pressure-composition diagram FIGURE 2—Analytical part. 
at constant temperature. 


The Solubility of Propane in Water 















Experimental and smoothed data are given here for = ‘4¥'¢ which is in equilibrium with 
‘ fi ‘ the vapor (Line LN 
pressures from atmospheric to 500 psia and for tem- 


t 


. ~ Analytical Method. The analytical train i 
peratures from 60 to 280 F shown schematically in Figure 2. The 


method is an absolute one and is described 
n detail by Azarnoosh.* This unit consists 
# a 1,000 cm. distillation flask, a con- 
ienser which is mounted on the distilla- 
A. Azarnoosh and J. J. McKetta ‘ Gac] : all “Re 
On ask, and a gas bulb for collecting 
he University of Texas. Austin and tasuring the hydrocarbon gas. The 





pressure of the gas in the gas bulb was 
: ; ; ; measured by a mercury manometer, and 
VERY LITTLE information has ous azeotrope which is common in the temperature was measured by means 
peen published concerning the solu- these systems. The concentrations of of a thermocouple. The total volume of 
the system was measured to be 1154.31 


yility of hydrocarbons in water. Mc- H and K are exaggerated so that they cm. Corrections were made for the 




























Ketta = Wehe* prepared an ions can be shown on the diagram. The hanges in the total volume because of 
tensive bibliography on the various , : ; the height of the mercury column in the 
. line KL represents the water-rich uaaheegion a 
hydrocarbon water systems which rn 
" _ , ted he lite : 
nas been reported in the iiterature. . . 
‘ I , . ; TABLE 1—£Experimental Data in Two-Phase Region 
The analytical method used in this Concentration of Propane in Water-Rich Liquid Phase in Mole Fraction Propane x 10 
nvestigation differs from the usual 
analytical method in studies of this 60 F* 100 F 160 F 220 F 280 F- 
kind In this work. the total hydro- Total Mole Total Mole Total Mole Total Mole Total Mole 
Pressure Fract Pressure Fract Pressure Fract Pressure | Fract. | Pressure Fract 
carbon content of the water phase Psia x 106 Psia x 108 Psia x 105 Psia x 105 x 10% 
was determined rather than the ) 5.29 21.7 2.34 0.7 175 | 372 1.20% 2.72 
mn)? 77 237 » +9 » OF 75 4 ar 
flashed hydrocarbon measurement rr 19.05 52! 62 10.2 2 5 = 7810 oan 
which has been used in the majority 62.7 22.44 a 7.70 55.2 48 Z 7.55 23.64 
pig . 3 $4.3 pa ).26 402 81.2 ” 27 2 
of investigations in the past.” 10 25.98 96.7 10.50 3.20 95.7 69 29.2 
, one ° . 44 2.44 442 2 2 ) 30 
Che equilibrating equipment and 116.7 2.5 8.12 258.7 5.12 
: : 120.2 62 0 27 7 6.80 
methods are similar to those de- 122.0 04 65 290 6.02 
, : . : , 131.7 ‘ 86.7 2.10 05.7 7.75 
scribed earlier. A static method is 1317 76 00.7 12.96 07 766 
used whereby the water and propane roe Sa aaa? 5 OF +4 ~¥ 
4 ¢ ; ake a —s Ye - a4 a = fom +4 av.20 
are placed into an equilibrium cell, 14 1.67 oes 3.00 408.7 21.95 
_ 151.7 6.8 244.7 07 425 23.85 
the cell is rocked for several hours, 60.2 6.9 270.7 6.08 447.2 24.06 
° . . > 283.7 7.30 497 2 6 50 
then the water-rich liquid is sampled 305.7 8.45 511.7 7.00 
: ‘ : 44.7 20.00 
directly into the analytical train 370.4 21.04 
s " : 385.2 21.50 


In Figure 1 is a pressure-composi- 
tion diagram showing the heterogene- 


* These data from Haughn and McKetta.* 
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The Solubility of Propane in Water . . . Apprctnndy $08 ca. om. sommpte of 


the water-rich phase is taken from the 
equilibrium cell and placed in the distilla- 
28 tion flask through the feed-line (through 

valves 5, 7, and 1). Valves 1 and 3 are 
closed, and valve 2 is cracked slightly to 
permit the gas and water vapor which 
26 passed through the condenser to go into 
the evacuated measuring bulb. Valve 2 is 
used to control the flow. The removal of 
24 the gas from the condenser is at an ex- 

tremely low rate, and the time of contact 
of the gas and cooling water is relatively 
high so that the temperature of the gas 
22 in the gas measuring bulb approaches that 
of the temperature of the cooling water 
The pressure is measured by the manom- 
eter. 

Valve 2 is then closed, and the meas- 
uring bulb is evacuated through valve 
After complete evacuation, valve 3 is 
closed, and valve 2 is again open slightly 
Gas and water vapor are again passed into 
the evacuated measuring bulb. Since the 
cooling water temperature is constant, the 
temperature of the bulb is constant, and 
consequently the water vapor pressure re- 
mains constant. However, this time there 
is less hydrocarbon present in the measur 
ing bulb than previously 








This procedure is repeated until the 
pressure of the vapor in the measuring 
1\O00°F THIS WORK bulb becomes constant. At this point, the 
60° F constant pressure indicates that only wate: 

vapor is being removed from the distilla- 
220°F tion flask. All pressure readings are cor 
rected for the vapor pressure of water an 
the total volume of the gas is then cak 
lated on a dry basis 
100°F KOBAYASHI From the volume of the released hydro- 
70°F carbon, calculated at standard conditions 

of 1 atmosphere and 32 F., the number of 
230°F moles of released gas is obtained 

After the analysis, the water is drained 
out through valve 4, and the distillatior 
flask was evacuated through valve 4. The 
drops of water which remained on th: 
wall of the condenser and distillation flask 
are collected in a cold trap, which is lo- 
cated between the vacuum pump and the 
distillation flask. This collected water is 
weighed 


MOLE FRACTION OF PROPANE x 10° 








I 1 l 1 l l L There is some water lost also from the 


trap to the vacuum pump. To account for 


100 150 200 250 300 350 400 450 500 J this water, drying tubes are placed be- 
PRESSURE PSia tween the traps and the pump, and the 


weight of the water is determined by 
weight differences of the drying tubes 





FIGURE 3—Solubility of propane in water-rich liquid phase. 
Materials Used. The research grads 
propane used in this work was sup- 


lied by the Philli -etrole ) 
TABLE 2——-Smoothed Data for Solubility of Propane in the Water-Rich Liquid Phase a ) : = le : wren — 
(Values Are Mole Fraction Propane x 10°) a = so tified puasty 99.9 mok 
— peer - —— percent propane. No further purifica- 


Total =| TEMPERATURE F. i as » The water w: ; 
} ; ATU F tion was made. The water was taken 


Psia 130 190 220 250 from laboratory distilled water sup- 
9.34) 17.19)® | (29.83)= | ¢: . ply and boiled to remove anv dis- 





14.7 f 2.4! : 
: r 2.1: 5! : solved gases. 
5.6 1.05 
2.64 


ae + ate t 1s 4.04 ; Experimental Results. Experimenta! 


data for the solubility of propane in 
water at pressures from 21.7 to 511 


21.9% 


15.48 121 1 11 psia are presented in Table 1 at 

18.54 l : 1: 5. » . 

20,0 temperatures of 100, 160, and 220 F 

In addition, experimental data of 

Haughn and McKetta* at 60 F. and 

280 F. are shown in the same table 

In Figure 3 is an indication of 

“ = Vapor pressure of water at given temperature seenond of the experimental data com- 
» = Three-phase condition from Kobayashi and Katz.® pared with the data of Kobayashi 
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PSIA 


PRESSURE PSIA 


PRESSURE 





TOTAL 
TOTAL 











8s 9 0 tt @ 1 4 SS 6 17 +6 19 20 2 22 23 24 25 26 27 26 
MOLE FRACTION PROPANE x 10°° 


FIGURE 4—Pressure-composition diagram of water-rich phase. 











°F 


TEMPERATURE 
TEMPERATURE 


—-—-— KOBAYASHI & KATZ 
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10 i2 i4 i6 is 20 22 
MOLE FRACTION PROPANE x 10°° 


FIGURE 5—Temperature-composition diagram of water-rich phase. 
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The Solubility of Propane in Water . . . 





and Katz. Kobayashi and Katz de- 
termined only a few experimental 
points in this low pressure region. 
Most of their investigation was con- 
cerned with the water-rich phase, 
WK, and the coexising hydrocarbon- 
rich phase, CH, from Figure 1. In 
addition, Kobayashi and Katz deter- 
mined the concentrations of the co- 
existiny phases in the three phase 
region, phase H, phase K, phase N. As 
pointed out earlier, the present inves- 


350 ' 


tigation is concerned with pressures 
below pressure P, of Figure 1. 

The experimental data were plotted 
on large diagrams (total pressure 
versus composition) and smoothed 
curves were drawn through the data. 
A resulting total pressure-composi- 
tion diagram is shown in Figure 4. 
The three-phase locus of Figure 4 is 
taken from the work of Kobayashi 
and Katz. 

The smoothed data taken from 





300}—__+— } 


250 


oF. 


200 


150 


TEMPERATURE 
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50 














© =3 phases coexisting 
——— =3 phases coexisting 
1@) a i 
) 10 20 30 40 50 60 
MOLE FRACTION PROPANE x 10°° 


FIGURE 6—Relative solubility of the light hydrocarbons in water at P 


400 psia. 





6 


PROPANE - WATER SYSTEM 
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FIGURE 7—Determination of constants in thermodynamic equation for 


solubility of propane in water. 
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such charts are shown in Table 2. 

In Figure 5 is the temperature- 
composition diagram of the water- 
rich phase. The solid lines are the 
lines from this investigation, while 
the dashed lines are those taken from 
the smoothed data of Kobayashi and 
Katz. The agreement is remarkable 
especially considering the extremely 
low concentrations of the propane 
dissolved in the water-rich phase. 
The minimum solubility phenomenon 
which was present in the methane- 
water® and the ethane-water* is also 
present in the propane-water system, 
at pressures above 200 psia as seen 
from Figure 5. 

In Figure 6 is a temperature-com- 


position diagram showing the rela- 
tive solubility of methane,* ethane,? 
butane,* and propane at a total pres- 


sure of 400 psia. The Figure 6 in- 
dicates that the heavier hydrocarbons 
are considerably less soluble in water 
Here the minimum solubility is again 
shown clearly. 


Thermodynamic Analysis of Solu- 
bility of Pure Hydrocarbon in 
Water. The method of Krichevsky 
and Kasarnovsky*® was applied to the 
solubility of propane in water. This 
method used as an aid in the 
smoothing of the experimental data. 

This method was described in de- 
tail by Kobayashi and Katz.° The 
modified Henry’s Law constant, K’, 
and the partial molal volume of the 
dissolved propane were obtained from 


was 


a large plot similar to the one shown 
in Figure 7. The slope of the lines is 
a measure of the partial molal vol 
ume of the propane 
water-rich phase. 


dissolved in the 
It is seen that the 
slope is essentially constant except at 
low pressures where there is consid- 
erable This is 
probably because the assumption of 
ideal solution is 


scattering of points. 


not applicable at 
these low pressures. 
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. Heat Transfer Nomographs 


Part 1. Velocity of liquids and gases in tubes 
PART 2. Gas density, mass velocity and log means 4! 
Part 3. Correction factor for film velocity and Reynolds number 


Jose Alvarez C. and Carlos Duhne 
Instituto de Investigaciones Industriales 














Instituto Tecnologico de Monterrey, Monterrey, Mexico 
P THESE THREE nomographs, 
£ — Numbers 3, 4 and 5) are useful for 
L wae 4 determining the density of gases, the 
. "7 mass velocity of fluids inside tubes and 
M 7 s logarithmic mean temperature dif- 
7 20— ference 
= “i 
io- 002 4 4 
. 4 7 7 Density of Gases—-Nomograph No 
r a "J 3, solves the formula 
1 J r 
+ be MP MP ae 
- » = = = onan twy4S]) 
0.054 4 aa, : 
is— 4 J 
a ad Where: 
4 = - 
7 ~— 4 P, Density of gas in lb/cu. ft. 
—j T . . —— ‘ 
4 93am 40 > I, Temperature in R (F + 460 
<0 - : ec “= » P, Absolute pressure, lb/sq. in 
7 ‘ i120 ao 8 50 - M, Molecular weight of the gas 
4 = 3 
en a ra 4 100 sad a Example: Find the density of air at 90 F 
7: s 52 — 200 7 50 psia. Mean molecular weight 29 
= 7 4 
4 = + 
- ¢ 7 60 Solution: Using Nomograph No. 3 the 
30 = ie as = . 1$0 4 density is found to be 0.245 Ib/cu. ft 
4 v “ o 4"- 
: i j* 7" 70-1 > Key: M—T:L 
“I ‘‘ 3 ° 100 a , p 
z —_ ow “ -? 
. 2 0.5 , 80 — 
oo = 7 Mass Velocity—Nomograph No. 4 
4 z - ‘6 so— ) y—Nomograph ! 4. 
7 4 . solves the formula: 
4 — ioo —- 
4 ——— 
iad ; , ; w (4x1 ) w 
; - 73 83 - 
: : i \ 7D? aoe oy 
S I 
4 4 
60— 3 
4 7 q Where: 
4 2 4 
“i “= . - 
d 2 G, Mass velocity lb/hr. sq. ft 
70-4 = — > : , 
3 150 w, Flow in lb/hr. 
; oJ 7 D’, Inside diameter, in. 
8 4 = 
o- 3 ; 
7 z 7 Example: Find the mass velocity, G, for 
eo 5 —4 200 7 a liquid flowing at 1,000 Ib/hr. inside 2 
4 4 2 inch Std. pipe (1.P.S. 40). 
. 4 Solution: Using Nomograph No. 4, G is 
7 found to be 3,000 Ib/hr. sq. ft 
— 
4 Logarithmic Mean Temperature 
ae eed Difference—Nomograph No. 5 solves 
FIGURE 3—Density of gases, p. the equation: 
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Heat Transfer Nomographs . . 





oan 
23log At. 
At, 


A tm log = 


Where: 


At., Temperature difference in the 

other side of the heat exchanger. 

Nomograph No. 5 was constructed by a 
special technique.” 

Example: Find the logarithmic mean tem- 


Nomograph No. 5 can be extended by 
nultiplying the scales by multiples of 10 
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Ata log, logarithmic mean temperature perature difference if At; 85° F. t Chemistry 47, 33-37 (1955). 
difference. 30° F. 
At. Temperature difference in one From the nomograph it is shown that Part 3 will appear in an early issue 
side of a heat exchanger. Atm log = 52.5° F 
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API Survey Shows Few 
Amine Corrosion Problems 


The use of alloy materials in the reboiler bundle has 
effectively eliminated the main corrosion problem in 


amine stripping systems 


THE API SUBCOMMITTEE on 
Corrosion appointed a panel to study 
“Corrosion in Alkaline Hydrogen Sul- 
fide and Mercaptan Stripping Sys- 
tems.” It was decided to collect 
available information on the subject. 
With that in mind, a questionnaire 
was sent to the committee members. 

Data were received from 13 com- 
panies which included 36 aqueous 
amine units and 1 glycol-amine type 
unit, (see Table, next page 

The functions of the stripping sys- 
tems varied widely and included feed 
gas treatment to such units as sulfur 
recovery, ammonia synthesis, catalytic 
polymerization and fuel gas treatment 
The basic process flow remained the 


same, however, using varying types 
and compositions of the absorbing 
amine solution. 


Steam was used as the reactivator 
reboiler heating medium with one ex- 
ception. The steam temperatures 
varied from 235 F up to 450 F, and 
the reactivator pressures ranged from 
atmospheric to 85 psig 


Corrosion of the System. Looking 
at the survey from an over-all view, 
there seems to remain few existing 
corrosion problems. Only 9 out of the 
37 cases reported having an existing 
problem and 4 of those cases have 
not resorted to the selection of alloy 
materials. 

The primary corrosion problem, in 
the majority of units, seems to have 
centered on the reactivator reboiler 
bundle and to a lesser extent on the 
acid gas cooler. The solution has been 
quite similar in most units—the in- 
stallation of Type 304 SS tubes in the 
reboiler and the injection of inhibitor 
to clean up the system. Seven cases 
of carbon steel reboiler bundles were 
noted with low corrosion rates and no 
apparent deviations in operating con 
ditions. 
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The remainder of the systems, with 
few exceptions, experienced a low cor- 
rosion rate in carbon steel equipment. 
Only 5 units reported corrosion rates 
of 0.02 ipy or over in the solution 
exchangers, and only 5 units reported 
corrosion rates of 0.01 ipy or over in 
the reactivator still. 

The localization of corrosion in the 
reboiler is apparently caused by the 
high concentration of H,S and CO, 
and high tube skin temperatures. The 
corrosion in the acid gas cooler is 
apparently the result of high H.S and 
CO, content in the presence of a con- 
densing environment. From a study of 
the collected data, the selection of 
alloy material in the acid gas cooler 
does not seem economically feasible, 
in most instances. 

Stress-corrosion cracking of carbon 
steel equipment such as vessels and 
piping has been reported. The stress 
causing stress-corrosion cracking in 
aqueous-amine stripping systems has 
been predominantly of the residual 
type resulting from fabrication opera- 
tions such as bending, welding, and 
cold working. Residual stresses due to 
welding have contributed to the ma- 
jority of the failures. Stress relieving 
of equipment has been effective in 
eliminating this type of failure 


Reboiler Corrosion Control. As was 
pointed out previously, the only def- 
inite corrosion reported was on the 
reboiler tubes. The general consensus 
of opinion on proper alloy selection 
to prevent this attack 
Type 304 SS 

One 
cracking was reported and it should 
be kept in mind that the possibility 


seems to be 


instance of 


stress corrosion 


of this type corrosion is always present. 
It should be noted that Type 410 alloy 
may give adequate corrosion protec- 
with the 


tion added 


advantages of 


REFINER 


no stress-corrosion cracking and lower 
cost. 


The use of low steam temperatures 
twelve out of 25 cases reporting use 
temperatures of 300 F or lower) is 
probably aimed at reducing tube skin 
temperatures to a minimum. Many 
units, however, have been running at 
much higher temperatures (up to 450 
F) with no apparent increase in cor- 
rosion. This appears to indicate that 
higher reboiler temperatures could be 
used with an alloy bundle. The higher 
reboiler temperatures would effect a 
more efficient separation of acid gas 
allowing for a greater throughput and 
a more efficient column 

Thirteen units reported the use of 
a film type inhibitor. The results show 
that the system is freer from suspended 
solids. This decrease in the amount 
of sludge-forming solids should aid in 
reducing several corrosion effects such 
as concentration cell action and elec- 
trolytic action through a sulfide bridge 
The amount employed, of course, 
would vary considerably with 
vidual systems 


indi- 


Cases of High CO. Content. A 
probable correlation between high 
CO, content in the acid gas and 
corrosion in the acid gas cooler was 
noted. The corrosion was based on 
carbon steel performance. Therefore, 
it may be advisable to investigate the 
corrosion problem in the acid gas 
cooler for high CO, systems. 

The only reboiler bundle construct- 
ed of Cu-Ni tubes evidenced a cor- 
rosion rate of 0.03 ipy. The acid gas 
CO, content was 21.9 percent and the 
corrosion rate is consistent with Lang’s 
and Mason’s** experimental results 
with CO.:H.S corrosion rates. 

The use of Cu-Ni alloy in high 
CO, systems, because of the moderate 
corrosion present, does not appear as 


economically attractive as the high 
chrome alloys. 
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Gas Compressibility by Nomograph 


D. S. Davis 


University of Alabama 
University, Ala. 


THIS GENERALIZED compressibility nomograph is 
based on data® for 26 gases, excluding helium, hydrogen, 
water and ammonia and is accurate to within one per- 
cent for gases other than those mentioned. 


The broken line on the chart shows that when the 
reduced pressure of a gas is 0.078 and the reduced 
temperature is 0.84, the compressibility factor is 0.948 

The chart was constructed by means of methols 
described previously. 
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* Davis, D. S., ‘‘Nomography and Empirical Equations,’ Chap. 10, Rein 
hold Publishing Corporation, New York. 1955 
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LUMMUS ENGINEERS AND CONSTRUCTS 
20 COMPLETE REFINERIES SINCE END OF WORLD WAR Il 





W orld- wide Lummus Organ ization 1. Refinery for Compafiia Shell de Venezuela at Cardon, Venezuela 
2. Refinery for Koppartrans Oljeaktiebolag at Gothenburg, Sweden 
a lso com pleted hundreds of oth er 3. Refinery for Venezuela Gulf Refining Company at Puerto La Cruz, Venezuela 
° ° ° 4. Refinery for Societe Generale des Huiles de Petrole at Dunkirk, France 
units in same period .. . From Cardon, 5. “Portable” refinery for U. S. Navy Department 
Venezuela, to Bombay, India — from Corpus Christi, 6. Lube oil refinery for Cit-Con Oi! Corporation at Lake Charies, Louisiana 
Texas, to Turku, Finland—this string of modern 7. Refinery for International Refineries Inc. at Wrenshall, Minnesota 
“grass-roots” refineries testifies to the engineering skill ; ie a8 rete ns oe =. = i ig 
‘. . Refinery for Burmah-Shell Oil Company at Bombay, India 
of the Lummus staff. That staff includes over 3,000 10. Refinery for Standard-Vacuum Oil Company at Bombay, India 
permanent employees, located in seven branch offices 11. Refinery for Standard Oil Company (indiana) at Mandan, North Dakota 


and subsidiaries throughout the world. 12. Refinery for Suntide Refining Company at Corpus Christi, Texas 


When you plan a new facility —oil refinery, chemical 13. Refinery for Commonwealth Refining Company at Ponce, Puerto Rico 


or petrochemical plant— Lummus can put 50 years of 14. Refinery for Esso Standard Oil Company at Antwerp, Belgium 


. ° 15. Refinery for Caltex at Visakhapatnam, India 
experience on more than 700 process-industry plants 


16. Refinery for Neste Oy at Turku, Finland 
throughout the world to work for you. 


17. Refinery for irish Refining Co., Ltd., Cork, ireland 


OE 6 18. Refinery for Esso Standard Francaise, Bordeaux, France 
MA EW 19. Refinery for Purfina Mineraloeiraffineria A.G , Duisburg, Germany 
Lula ju)s) 20. Refinery for B. P. Canada Limited, 

NNDSS Ville d'Anjou, Montreal, P.Q.. Canada 
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Here's a quick run-down on what's presented in this 
month's non-technical sections. These departments 
will keep you right up-to-date with what's new and 
different in this rapidly changing oil industry. 


Are You There? 


Say ... are you listed in “What's Happening Among Men in the Industry?” 
If you’ve been promoted or changed jobs recently, then you’re probably listed. 
However, if you’re not there this month, go ahead and read it anyway—it’s 
packed with news of the people you went to school with, and those who work 
around you. Don't miss it! 


Keep Going to Page 362 


Open the Door! 


Every month a number of new books are published that add valuable new data 
to our constantly progressing Industry. Some may deal with math, while others 
cover management, processing or safety problems—but they can all help to 
open a little wider your “door to industrial learning.” This month, “Reviewing 
New Books” discusses nine interesting, informative books, six of which can be 
ordered directly from Gulf Publishing Co. Be informed .. . 

Keep Going to Page 288 


What's New? 


Every month PetroLEUM REFINER presents a section of the magazine devoted 
entirely to new equipment and literature which manufacturers announced dur- 
ing the previous month. It’s called “What's New in Equipment.” You'll want 
to keep abreast of new developments in the equipment field by reading this 
valuable section every month. 

Keep Going to Page 408 


Steam Heat Chart 


Need a quick, handy device to compute the steam needed to heat oil? This 
month’s “How To Do It” section presents two charts that will solve you 
steam-heat problems quickly and accurately. Also presented are two new ways 
to use that versatile polyethylene wrapping. Be sure to read “How To Do It” 
every month for money and time saving ideas. 

Keep Going to Page 292 


Keep Up With Things 
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If you really want to keep up with current events in the Industry, you'll enjoy 
“What's Happening in the Industry,” a timely presentation of items that made 
the news last month. The clear manner in which these events are reported is 
just what’s needed by busy industry men who don’t have time to wade through 
unimportant details to reach the subject’s core. Now is the time to read “What’s 
Happening in the Industry.” 

Keep Going to Page 342 
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Big valves on high-temperature 
ultra-frequent cycling service 
prove positive seating 


1 | of Crane flexible disc 






Positive seating principle of Crane flexible disc gate 
valves. Holds tight at both seat faces—upstream and 
downstream. Also overcomes sticking of disc when 
closed hot and opened cold. 





> 





16 months ago Texas Butadiene & Chemical Co., 
Channelview, Texas, installed 42 Crane 30-inch steel 
flexible disc gates as switch valves on the butadiene 
processing lines in its new plant. 

Each valve is installed on its side. Each is cylinder- 
operated on a cycle of 7 to 9 minutes—approximately 
192 operations every 24 hours! Temperature ranges 
from 950° to 975° F., at 21 inches of vacuum to atmos- 
pheric pressure. 

After 16 months of this constant, tough service, all 
42 of these 30-inch Crane valves continue to operate 
freely, smoothly —with not a sign of leakage on either 
upstream or downstream side of the flexible disc! 

You can use Crane steel flexible disc gates in power 
or process piping. Get full information on pressure 
classes and sizes from your Crane Representative. Or 
write to address below. 


ars CRAN E VALVES & FITTINGS 


PIPE * PLUMBING « KITCHENS 


HEATING «+ AIR CONDITIONING 


Since 1855 — Crane Co., General Offices: Chicago 5, Ill.—_ Branches and Wholesalers Serving All Areas 
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Reviewing New 


Books 





Advanced Math Handbook 


“Handbook of Calculus, Difference, and 
Differential Equations” will save time and 
effort for the solution of differential equa- 
tions. Here’s why: 

®@ To solve a differential equation, the 
first step is to classify it to eliminate what 
technique to apply. The second step is to 
apply that technique. This the handbook 
does for you. 

@ For each large class of differential 
equations, there is a classification table 
which refers to an associated table of 
techniques for solution, These tables are 
preceded by a general discussion of dif- 
ferential equations and their solutions. 


@ Also included are tables for differ- 
ences, antidifferences, difference equations 
and sums. 

(Cogan, Edward J., and Norman, Robert 
Z., Handbook of Calculus, Difference, and 
Differential Equations. Prentice-Hall, Inc., 
70 Fifth Ave., New York 11, N. Y., 263 
pages, $6.00. For sale by Gulf Publishing 
Co., P. O. Box 2608, Houston 1, Texas 
U.S.A.) 


Oil Industry Accounting 


“Accounting Practices in the Petroleum 
Industry” surveys the generally accepted 
alternative methods of accounting for 
frequently encountered transactions that 
are peculiar to the petroleum industry. 
These methods are fully explained in their 
many special applications in the hope that 
eventually the wide variations in practice 
may be reduced. 

All the basic operations of the industry, 
from leasing prospective producing prop- 
erties to refining processes, marketing the 
end products and transportation are clearly 
and succinctly described. The reasons for 
accounting practices followed are given at 
each stage, thus giving the reader a co- 
herent, easy-to-follow picture of petroleum 
accounting. 

(Irving, Robert H., Jr., 
Verden R., CPA’s, 


in the Petroleum 


and Draper, 

Accounting Practices 
Industry. The Ronald 
Press Co., 15 East 26th St., New York ’ 
N. Y., 247 pages, $6.00. For sale by Gulf 
Publishing Co., P. O. Box 2608. Houston 
1, Texas, U.S.A. 


The History of Petroleum 


“*Petroleum— Prehistoric 
cals” provides an illustrated account of 
the petroleum and petrochemical indus- 
tries—tracing their development from 
geological and archaeological beginnings 
to present-day products. Combining basi 
ideas with the latest technical concepts, 
this volume is intended to meet the need 
for an authoritative, standard reference on 
the technology and products of petroleum 
It is written in a way which will appeal 
to the nontechnical reader as well as the 
petroleum expert. 

The book describes and shows the nature 
of petroleum; how it is found, produced, 
and transported; processes used to convert 
it into products; and the products them- 
selves and their uses. 

(Purdy, G. A., Petroleum—Prehistoric 
to Petrochemicals, McGraw-Hill Book Co., 
Inc., 330 W. 42nd St., New York 36, 
N. Y., 492 pages, $15.00. For sale by Gulf 
Publishing Co., P. O. Box 2608, Houston 
1, Texas, U.S.A. 


to Petrochemi- 


288 


Weldor’s Training Manual 


“Weldor’s Training Manual” offers in- 
structional information to train and qualify 
individuals in welding aluminum by the 
inert gas process. The material covers 
three primary functions essential to alumi- 
num welding. In the first section essential 
factors about both tungsten-inert-gas and 
metal-inert-gas welding techniques are 
presented. This introductory information 
includes descriptive data about aluminum 
alloys and their characteristics directly 
associated with welding. 

The second and third sections of the 
manual offer step-by-step exercises to fol- 
low in order to become proficient in 
metal-inert-gas welding. 

All exercises are amply illustrated. 
Schematic drawings show the work setup 
for joining parts prior to welding. Hold- 
ing fixtures, tacking and weld pass se- 
quence are indicated. Photographs show- 
ing good and bad welds enable the trainee 
to evaluate the merit of his own work 
through visual comparison. Sectional mi- 
crographic illustrations clearly show metal- 
to-metal fusion in the various welds dis- 
cussed. 

(Kaiser Aluminum Corp., Weldor’s 
Training Manual (inert gas process 
Technical Publications Department, Kaiser 
Aluminum & Chemical Sales, Inc., 919 
North Michigan Ave., Chicago 11, IIL, 
129 pages, $1.00 


Encyclopedia Supplement 


“Encyclopedia of Chemistry 
ment” adds more than 200 articles of 
primary and current importance to the 
“Encyclopedia of Chemistry.” The ar- 
rangement of the Supplement is identical 
to that of the parent book—articles ap- 
pear alphabetically by subject. Each article 
is written by a respected authority in 


Supple- 


science and/or industry. 

A wealth of information is contained 
here for those who seek to understand 
current scientific events by referring to 


such topics as 
biturates, 


antidotes, porphyrins, bar- 
plasma, chemical education, 
propellants cermets, dosimetry, fluorida- 
tion, resonance, jet propulsion, nylon, liq- 
uid state, and scores of others. The work 
is condensed, authoritative, clearly pre- 
sented, and designed to aid chemists, en- 
gineers, laymen, and scientific workers in 
all fields. 

Clark, George L., and Hawley, G. G 
Editors), Encyclopedia of Chemistry Sup- 
plement, Reinhold Publishing Corp., 430 
Park Ave., New York 22, N. Y., 330 pages 
$10.00. For sale by Gulf Publishing Co 
P. O. Box 2608, Houston 1, Texas, U.S.A. 


Investment Bibliography 


“Bibliography of Investment and Oper- 
ating Costs for Chemical and Petroleum 
Plants” is the fourth in a series issued by 
the Bureau of Mines, Department of the 
Interior, This report lists more than 500 
articles and publications appearing from 
July, 1954 through December, 1956. It 
is fully indexed, and was compiled to aid 
the Bureau’s research programs. 

(Bureau of Mines, Bibliography of In- 
vestment and Operating Costs for Chem- 
ical and Petroleum Plants, Circular 7847, 
Publications-Distribution Section, Bureau 
of Mines, 4800 Forbes Ave., Pittsburgh 13, 
Pa., Free 


PETROLEUM 


Text on Vinyl! Resins 


‘Vinyl Resins” thoroughly surveys the 
applications of vinyl resins against the 
background information on their prop- 
erties, types, chemistry, manufacture and 
fabrication. Every attempt is made to 
cover all recent advances in the viny! 
field. New polyvinyl chloride “pearls” and 
Delrin resin are included. The treatment 
of polymerization systems for vinyl chlo- 
ride is developed in considerable detail. 

Many items expected to show unusual 
growth such as vinyl laminates, rigids, 
foamed material and latex paints are 
brought clearly into focus. Here is a wealtl 
of practical information pertinent to man- 
ufacturers, fabricators, and market de- 
velopers. 

(Smith, W. Mayo, Vinyl Resins, Rein- 
hold Publishing Corp., 430 Park Ave., New 
York 22, N. Y., 282 pages, $5.75. For 
sale by Gulf Publishing Co., P. O. Bo» 
2608, Houston Texas, U.S.A 


Study of Hydrocarbons 


“Knocking Characteristics of Pure Hy- 
drocarbons” is issued to make generally 
available the data on the knocking charac- 
teristics of pure hydrocarbons that have 
been developed under the American Pe- 
troleum Institute Research Project 45 
While this information was developed pri- 
marily for the API Project, the usefulness 
of the data would be expanded by its 
broader distribution 

The objective of the project was to ob 
tain samples of a wide variety of pure 
hydrocarbons and to relate their stru 
tures and physical characteristics wit! 
their respective knock limitations in en- 
gines. A variety of engine types and 
operation procedures were selected for this 
investigation because of the important ef 
fect of these variables on knock ratings of 
the hydrocarbons 


ASTM, Knocking Characteristics of 
Pure Hydrocarbons (STP 225), Americar 
Society for Testing Materials, 1916 Race 
st., Philade Iphia 3, Pa., 96 pages, $6.00 


Text on Polyethylene 


“Polyethylene” provides an 
picture of that product in 
aspects—what it is used for, 
frequently preferable to other materials 
and how it is made. Also included is 
brief history of the plastics industry, wit 
special emphasis on the development anc 
future of polyethylene 


illuminating 
all its practica 
why it 


This book is primarily concerned wit 
the applications of polyethylene. The sub- 
ject is treated in a practical and selective 
manner. Each application described rep- 
resents a group of related applications 


Wide use is made of pictures in lieu of 
written descriptions. The text enumerates 
and explains why polyethylene is suitec 


carefully 
both how and why 
makes better packages. The 
how specific problems in com 
cables were solved with poly 
insulation, how the material 
resistance solves corrosion prob 
why it is rapidly taking over the 


to the application. For example, 
selec te d cases illustrate 
polyethylene 
book tells 

munication 
ethylene 
chemical 
lems, 


housewares field, and what it has con- 
tributed to the building trades and agri- 
culture. 

Kresser, Theodore O. J., Polyethylene 


Reinhold Publishing Corp., 430 Park Ave 
New York 22, N. Y., 217 pages, $4.95 
For sale by Gulf Publishing Co., P. O. Box 
2608, Houston 1, Texas, U.S.A.) 
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MATCHLESS #5 STEAM HOSE 


3 Men...3 Applications 
One Hose 








Safety Easy Handling Economy 
U.S. Matchless #5 Steam Hose has been Here U.S. Matchless #5 is being used to Warehouse boss at Phillips Petroleum in- 
used at a Phillips Petroleum refinery* remove spilled oil specting a length of U.S. Rubber Match- 


since 1930, for thawing and firefighting. less #5 Steam Hose. 





Men like to work with U.S. Matchless® #5 because it’s so lightweight, so flexible. Ordinary 

hose is hard to handle, can't take much dragging around. But the hose that’s readily avail- 

able, lasts longer, and satisfies the operators is the best investment. That’s U.S. Matchless. 

When you think of rubber, think of your ‘’U.S.” Distributor. He’s the best on-the-spot source 
of technical aid. quick delivery, and industrial rubber products. 


Mechanical Goods Division 


United States Rubber 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 












Rockefeller Center, New York 20, N.Y. In Canada: Dominion Rubber Compan Ltd 


203: UO vooer Lompany, Lid. 
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AIR INLET 


No embrittlement! Lowest cost! 
ASME Code approved! 


In the subzero operating range... 
Specify Alcoa Aluminum equipment and piping 


The flow chart details a tonnage oxygen plant now 
in actual operation where process temperatures aver- 
age below minus 300° F. Notice that virtually all of 
the equipment and process piping are ALCOA® Alumi- 
num. There’s a good reason: aluminum is the lowest 
cost metal able to perform satisfactorily at low 
temperatures. 

At subzero temperatures, ASME code approved 
aluminum alloys suitable for welded construction 
display improved yield and tensile strengths with no 
reduction in ductility or resistance to shock loading 
(see graphs). There is no embrittlement! 

And in these operating temperature ranges, alu- 
minum offers other valuable benefits . . . light weight 


ALCOA THEATRE 
Fine Entertainment 
ALTERNATE MONDAY EVENINGS 


P 


... excellent resistance to corrosion . . . great strength 
in alloys . . . high thermal conductivity . . . non- 
magnetic, nonsparking characteristics . . . nontoxicity 

. and excellent reflectivity. It is highly workable 
and iends itself readily to a variety of welding or 
brazing techniques for easy fabrication. 

When you are looking for a low cost answer to the 
many problems of satisfactory equipment and piping 
performance in low temperature operations, if will 
pay you to specify Alcoa Aluminum. ALCOA engineers 
have worked with aluminum in the process indus- 
tries for over 30 years. Use their accumulated knowl- 
edge to help you find satisfactory answers to your 
process equipment problems. Consult the nearby 
ALtcoa sales office listed in the Yellow Pages of your 
telephone directory . . . or outline your equipment 
requirements in a letter to ALUMINUM COMPANY OF 
America, 905-L Alcoa Building, Pittsburgh 19, Pa. 


ALCOA 





ALU AAIN U AA 
; he ' 
THIS FREE BOOK is filled with detailed data on the behavior of aluminum in the 
process industries . . . the result of more than 30 years of Alcoa engineering experi- 
ence with aluminum in a variety of applications in nearly every temperature range. 
Use it as your guide to trouble-free, corrosion-free process equipment and piping. 
Write today for Process Industries Applications of Alcoa Aluminum. 





OXYGEN 








NITROGEN 


INTERCOOLER AFTERCOOLER 





AIR-NITROGEN 
REVERSING 
EXCHANGER 


- 

















AIR COMPRESSOR 
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LEGEND 
ee Indicates Alcoa Aluminum 
in equipment and piping - 
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LOW TEMPERATURE PROPERTIES OF ALCOA ALLOY 5154-0 
Alcoa Aluminum actually increases in strength with no loss in ductility as tempera- 
tures drop to minus 320°F and below. Alloy 5154-0, for example, improves 50% in 
tensile strength, over 13% in yield strength and approximately 60% in elongation, 





LOW PRESSURE 
TOWER 


REBOILER 








PRODUCT 
EVAPORATOR 


Photograph shows installation of Alcoa Aluminum equipment and 
piping in oxygen plant detailed in flow diagram. Harp-type heat 
exchangers (left) are dip-brazed assemblies with thousands of fins 
for best heat transfer. 


HIGH 
PRESSUR 
AIR-OXYGEN SEPARATOR TOWER 

REVERSING 
EXCHANGER 





FILTER 
re, ’ 
AIR- RICH AIR- 
FILTER NITROGEN NITROGEN 
EXCHANGER : 
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EXCHANGER 
na 























NITROGEN 
EXCHANGER 

































































AIR EXPANDER 
IMPELLER 








Diagram of first successful low pressure tonnage oxygen plant . . . designed to 
produce 175 tons of 95% oxygen per day for the manufacture of oxygenated 
chemicals. All of the process piping and most of the equipment are Alcoa Aluminum. 
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How To Do It... 
Chart Shows Steam Needed to Heat Oil 


\OO00— Suction-type oil heaters using steam are popular in many refining and petrochemical installa- 
ie tions. The two accompanying charts are useful in computing the steam load for a number of dif- 
_ ferent conditions. 





— 
5000— Example: How much steam is needed to heat 100,000 pounds of oil through a temperature 
f om range of 60 F. if the pressure of the heating steam is 150 psig and the specific heat of the oil is 0.5? 


Solution: First determine temperature-pressure factor from Table 1, bottom of page 294 by enter- 
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Another amazing case history 


THE PROBLEM: 


Severe fouling of heat exchangers 


CORROSION AND FOULING 0 2 cat cracker absorption il 


system where temperotures range 


vp to S75 F 


THE TREATMENT: 
Neolco Inhibitor added of 20 ports 
per million to the absorption oil 


in the system 


Ol. UNIT 











NALCO INHIBITOR 
INJECTION POINT 














120°F 
RICH OIL 








<t, 
—~< 








PARALLEL 


There’s more to the story, too—because Nalco Inhib- 
itors were then tried in another absorption system, 
THE RESULT: and performed so successfully they are now used at 
Pressure drop across exchanger a number of other locations within the refinery. If 
eee eee yours is a similar problem of fouling, corrosion or 
5 psi to an average of 12 psi e.. . . . 2 . 
by the detergent-dispersant action hydrogen blistering, it will certainly pay you to look 
of Mateo tnbibter. Aad fer the into these amazing Nalco Inhibitors. Talk it over 
first time in plant history, the ex- : r 2 : : 
changer banks required no manual with your Nalco Representative or write direct. 
cleaning after months of operation. 


NATIONAL ALUMINATE CORPORATION 
6259 West 66th Place ° Chicago 38, Illinois 


® In Canada: Alchem Limited, 
Burlington, Ontario 





SYSTEM ... Serving Industry through Practical Applied Science 
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weight of oil heated, 100,000 pounds, 


MINIATURE How to Do It... and project to the right to the spe- 

; cific heat, 0.50. Then from the inter- 
ing the table where it shows a tem- _. Sg Bahay Se 
RECORDING perature rise of 60 F. and following ote ss 25 nics wugeallteane 
down to the 150-psig line. Read the Project to the right to the tempera- 


POTENTIOMETER temperature factor as 0.070. ture-pressure factor of 0.070. At the 


Enter the chart on page 292 at the intersection with the central scale 


wb 
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This revolutionary recorder saves 
you two ways .. . fits in a small 
space (only 9% inches wide and 812 
inches tall) and costs less. 
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SPECIFICATIONS 

® Null balance 
* Pen speed: 1 second 
© 5% accuracy 
* TC of MV calibration (1MV to 100M 
* Automatic ti tandardizati 
* Max source impedance 

1000 ohms per MV of span 

-14% sensitivity 
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TABLE 1—Temperature-Pressure Factors 
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Ae Convenient ag Your Telephone! 


Mundet Provides 
Complete Thermal Conservation 
Services for All Temperatures 





For all users of temperature . . . for power, processing, air conditioning or cold 
storage . . . Mundet now offers the widest range of insulation products to meet 
individual needs most economically. Mundet products and thermal conservation 
services are available coast-to-coast, Canada to the Gulf. Supplementing our own 
conveniently located branch offices, we have an integrated network of highly 
qualified distributor-applicators, shown in the column at the right. These organiza- 
tions, with established reputations in their areas, are ready to serve you promptly 
and most efficiently. 


Performance and specification data bulletins on Mundet products will be sent 
promptly on request. 


Mundet makes a full line of Industrial Insulations for all temperature ranges from minus 
200°F to plus 1900°F, including: “Custom Moided” 85% Magnesia Pipe Covering and 
Blocks; Tri-Calite Caicium Silicate Insulation; Superfine Glass Fiber Blanket Insulation; 
Supertex Glass Fiber Duct Liner; Superglas Pipe insulation; Spun Wool Blankets and 
Duct Insulations; Expanded Polystyrene Board and Pipe Covering; Corkboard and 
“Jointite” Cork Pipe Covering. Mundet Engineering Services cover ali details from 
recommendations to fina! installation. 





MUNDET CORK CORPORATION 


Insulation Division: 7101 Tonnelle Avenue, North Bergen, N. J. 


ATLANTA DETROIT 38 KANSAS CITY 1, MO. PORTLAND, ORE. 
339-41 Elizabeth St. N. E. 14401 Prairie Ave. 1210 W. 9th St. 2435 N. Lombard St. 
CHICAGO HOUSTON 11 LOS ANGELES SAN ANTONIO 

35 £. Wacker Dr, 6601 Supply Row (Maywood): 6116 Walker Ave. 130 Lombrano St. 
CINCINNATI 2 JACKSONVILLE 2, FLA, PHILADELPHIA 39 SAN FRANCISCO 7 

427 West 4th St. 514 €. Bay St. 856 N. 48th St 440 Brannan St. 

NEW YORK 17 ST. Louls 9 
331 Madison Ave. 3176 Brannon Ave. 









These qualified distributor 
epplicators carry the full line of 
Mundet Industrial Insulations 


Baton Rouge, La. 

The Aber Company, Inc. 
P.O. Box 130 
Brookline, Mass. 
Fastern Refractories on . 
70 Peari St 

Buffalo, N.Y. 

E. J. Eddy, inc, 

155 Erie St 

Chicage 6, 111. 

W. J. Donahoe Company 
9S South Clinton St 


Cleveland 35, Ohio 

The Ohio Asbestos & Insulation © 
3518 Enterprise Ave 

Columbus 5, Ohie 

Culberg Asbestos of Ohio, Inc 

390 Holtzman Ave 

Corpus Christi, Texas 
nsulators, inc 

4228 Ayres St 

Dallas 26, Texas 

Acme Insulation & Supply Company 

601 Second Ave. 

Denver, Col. 

Powers industrial Insulation, Inc, 

2528 Walnut St 

Des Moines 3, lowa 

lowa Asbestos Company 

1010 Cherry St 

Grand Rapids, Mich. 

M.S. Knee Company 

131 Putnam St., S. W. 

Greensboro, N. C. 

Covil insulation Company 

P. 0. Box 602 

Greenville, S$. C. 

Covil Insulation Company 

317 River St 

Houston, Texas 

The Aber Company, inc. 

4832 Almeda Road 

Johnson City, Tenn. 

Eustis Lancaster Associates 

lohn Sevier Hotel Bidg 


Miami 38, Fla. 

industrial Insulators, Inc 
255 N. E. 69th St. 
Oklahoma City 2, Okia. 
Mark Blodgett insulation Company 
200 S. E. Third St 
Peoria 2, til. 

General insulation Co 
609 Ist Natl. Bank Brig 
Pittsburgh 19, Pa. 
industrial Insulation, Inc 
575 Sixth Ave. 
Rochester, WN. Y. 

E. J. Eddy, inc. 

1040 Jay St 

St. Paul 14, Minn. 

John 8. Piut Company 
Griggs-Midway Bidg. 
University Ave. 
Salisbury, Md. 

Tri-State insulation, Inc. 
623 Railroad Ave 

San Francisco 7, Calif. 
Chas. Ayres Co 

698 Minnesota St. 
Seattle 4, Wash. 

Pacific Insulation 








Div. of Pacific Sound Contro!, Inc. 

414 Holgate St. 

Shreveport, La. 

The Aber Company, inc 

P.O. Box 212 

Shreveport, La. 

R. F. Zimmerman & Co., inc 
121 Spring St. 

Spokane 3, Wash. 

Mechanical Insulations 

East 422 Sprague Ave 

Tucson, Ariz. 

Arizona Insulation Company 
1501 E. Warehouse Ave 

West Haven, Conn. 

Thermal Acoustics 

81 Farwell St. 

Wichita 2, Kans. 

American Cornice Works 

239 North Water St 

Youngstown 14, 0 

The Commercial Insulation Co. 

2039 Boardman-Poland Road 
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MASTER’ 


The UNFAILING Liquid 
Level Control! 


The ability to function with 
continuous, sensitive control with 
liquids is the standout feature of 
Level Master. The “brain” of Level 
Master is the unique Bell Magnetic 
Proximity switch incorporating a 
permanent Alnico V magnet that 
responds instantly to changes in 
liquid level! 
® Models for all types of liquids. 
©@ Horizontal, vertical, external 
mountings. 
© Precision engineered for long 
life operation. 
For full information consult your 
Level Master representative or write 
directly to: 


JO-BELL 
PRODUCTS, INC. 


5456 W. 111th St. @ Oak Lawn, Ill. 
Phone GArden 5-0240 


Jo-Bell Products, Inc. Dept. c 
5456 W. 111th St., Oak Lawn, Il. 


Send full information on Level Master 
and name of nearest representative. 
My name 

Company ____ hindu 
a 


City eo ae 
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How to Do Ite » 


read the quantity of steam required 
as 3,500 pounds. 

If the quantity of oil to be heated 
is given in gallons you must convert 
from gallons to pounds before enter- 
ing the chart. Use the second chart 
on page 294, which is extremely handy 
for this conversion. 


Example: A heater is to raise the 
temperature of 10,000 gallons of oil 
having an API gravity of 54. How 
much does this oil weigh? 


Solution: Enter the second chart 


| at the API gravity, 54, and opposite 


it read the weight of the oil as 6.350 
pounds per gallon. So 10,000 gallons 
weigh (10,000 gal) (6.350 Ib/gal) = 
63,500 Ib. 

The is based on the 


first chart 


equation: S = ws(t; 


where 

S = steam required to heat the oil, 
pounds 

w = weight of oil heated, pounds 

s = specific heat of the oil, Btu 
per pounds per degree F 

t, = final temperature of the oil, °F 

t. = initial temperature of the oil, 
oF. 

The second chart is based on the 
weight of oil of various gravities. This 
chart can be read with extreme ac- 
curacy. 

These charts will speed tank cal- 
culations in both design and opera- 
tions. Use them as directed and they 
will prove well worth the time you 
spend studying them. 

This idea was submitted by Ste- 
ven D. George, International En- 
gineering Associates, New York. 





7—— Sealed 
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Thin Copying Paper— 
Carbon Paper —~ 


Recording Cord—~ 





SSSA DDS SDDS 


WRLULURLERIE 


—Recording Card 
‘ (Three Layers, 
See Below) 














Plastic Cover Protects Records From Dirt 

Records are often kept at the site 
of pumps or other equipment. It is 
nearly impossible to keep these record 


sheets clean because of splash and 
dirt from the operators hands. 


One way to keep records clean is 
to seal the record sheet, together with 
a duplicate and carbon paper be- 
tween, in a plastic bag. A pencil or 
ball point pen will make a permanent, 





Refiner, P.O. Box 2608, Houston. 





$$ Your Ideas Are Valuable! $$ 
At least $10.00 will be paid for each idea accepted for “How To Do It.” 
All you need to do is write a brief note telling about your idea, then 
attach a photo or sketch (if needed), and mail it to Editor, Petroleum 
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It will pay you to investigate what 
many chemical engineers have al- 
ready discovered — that Norton 
ALUNDUM catalyst carriers are ideal 
aids to better, lower cost production 
in a wide range of processing. 

These fused alumina carriers have 
excellent mechanical, thermal and 
chemical stability. Crystalline in na- 
ture, they are produced in two sur- 
face area types: Intermediate 
(5-70m?/gram) and Low (less than 
lm?/gram). Intermediate carriers, 
subdivided into types A, B and C, 
have an alumina content of approxi- 
mately 77%. In the low surface area 
carriers the alumina content ranges 
from 77% to 92% 

Some of Many Applications 

For Intermediate Surface Carriers: 
catalytic reforming, dehydrogena- 
tion, dehydration, sulfuric acid man- 
ufacture, nitric acid manufacture and 
desiccants. 

Low Surface Area Carriers: process- 
ing phthalic anhydride, maleic anhy- 
dride and ethylene oxide; also in pro- 
tective atmospheres and synthetic 
gas generation. 

Catalyst Supports in 
Fixed Bed Convertors 

Where it is necessary to suspend 

active catalysts at a given level, sup- 





Inert 


Active 
Catalyst 











ports produced by Norton are used 
successfully. Made of dense, rugged, 
electrically fused materials, these 
supports have great resistance to 
breakdown and have no chemically 
reactive effect on the processing. 


Get More Facts 
on how Norton catalyst carriers and 
supports can benefit your processing. 





Made in 


these shapes —— 


and sizes 











Spheres: 
intermediate surface area, 4%" to 4" diameter; 
low surface area, ¥%i<" to 1%" diameter 


[s: 
arriers (bore length 0.D.) 


a" x%" tol x14" x1 





Water Bulk 
Absorption Density 


inter mediate 60-657 50-55% l 


Surface Area g 


Type A 
ALUMINA 


Type B 
ALUMINA 


Type C 


ALUMINA 


Low Surface 
Area 
ALUMINA 





PHYSICAL PROPERTIES 


Packing Crystals 
Density Present? 
45-K 
ibs / ft 


Less than 
Im2/gram 








On request they can be prepared from 
other materials, including CRYSTO- 
LON* silicon carbide, MAGNORITE* 
fused magnesia, zirconium oxide, zir- 
con, silica, etc. Call on your Norton 
Refractories Engineer or write for 
Bulletin No. 7 to NORTON COMPANY, 
Refractories Division, 471 New Bond 
Street, Worcester 6, Mass. 


By X-Ray Analysis 


WNORTONE 


REFRACTORIES 
Engineered... BR. ...Prescribed 








*Trade-Marks Reg. U.S. Pat. Off. and Foreign Countries 


Making better products...to make your products better 
NORTON PRODUCTS Abrasives + Grinding Wheels + Grinding Machines + Retractories + Electrechemicals — BEHR-MANNING DIVISION Coated Abrasives + Sharpening Stones + Pressure-Sensitive Tapes 
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How to Do Itece 


clean copy of the record through the 

| carbon paper. This idea was submitted 
by Shou Chen Ting, Kaohsiung re- 
finery, Formosa. 


nstrument 


Simplicity of design makes operation easy. 
Especially designed to burn amy gaseous fuel. 
Burns high sulphur content gases without 
port stoppage. Heat release up to 10 mil- 
lion Btu/hr. 


Rubber Bond 


Exhoust Air 
Connections 


Stand 


GAS BURNERS 


give Plastic Bag Protects 


p fF « FECT Instrument From Corrosion 
To protect local transmitters « 
PERFORMANCE other instruments from corrosion it 


a corrosive atmosphere, select an ade 


A Ni Y quate-size plastic bag and cover the 
instrument to be protec ted, as show! 

A rubber band will hold the bag i 

FLAME PATTERN place, and exhaust air from the in 


strument will continuously purge the 


inside of the bag 


This idea was submitted by Shou 


- OVER 50 FIELD PROVEN Shen Fae Teen dies Pee 
: DESIGNS FOR OIL, GAS Bis 
: OR COMBINATION FIRING You Want 





Fast 


The John Zink Company is famous for 
§P E F | A L- workable solutions to special burner prob 
) f § | G N lems. Qutstanding research and testing 


8 \) R N f - § facilities assure perfect on-the-job per 


formance for all new designs Petroleum 


ZINK ~~ 
A ee 


Classified Ads 


Results ... Use 


Series WR 
Primarily designed for use JOH ee 
Cc Oo M 


where raw gas at appreciable P 


pressure is the fuel. Extremely INDUSTRIAL BURNERS / AIR 


wide turn-down range. Oper- HEATERS / DISPOSAL UNITS Th den! 
saci didi. tek vanlay ot INERT GAS GENERATORS sy Cont cost, 


gases, such as high-hydrogen 
4401 s Pap 2? A th 

or heavy (propane) types. ey pay. 
TULSA, OKLAHOMA 
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Vy ACTUAL SIZE 


Series DAH Pressure Control 
Also available for temperature 










APPROX. WEIGHT 8 LBS. <Gaggeeeaacas 


«<* bop: ? wy , $e 
a ‘ — ’ Pet 
‘ ze 
c™ « * ‘a 
‘ Pas 7 
\ of i 


vesrOntt \ 
a 
‘ %, \ 
CU BEEhysa) 
rt ot 
\% #/ : 
VC” ; : 
nae at Class 1, Group C and D; 
Class 2, Group E, F and G— 
NEMA7,3,39A 





THIS CONTROL IS EQUIPPED WITH Ti 


EXTERNAL ADJUSTMENTS 

HERMETICALLY SEALED MERCURY SWITCH 
VISIBLE CALIBRATED DIAL 
VISIBLE SETTINGS : reall 
16” EXTERNAL PRESSURE CONNECTION 

14” INTERNAL PRESSURE CONNECTION 

SURFACE OR PANEL MOUNTING 

AVAILABLE WITH BREATHER OR DRAIN. 

FINISH—NATURAL ALUMINUM 


Write for Bulletin DAH-2 


y 
ee 


EXPLOSION-PROOF CONTROL 


by MERCOID 


THE MERCOID CORPORATION, 4201 BELMONT AVE., CHICAGO 41, ILL. 


rr 
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New 27,000-bpd Powerformer (L) at Esso’s Baton Rouge plant will get feed stock from debutanizer and splitter unit (R). 


Esso Adds to Baton Rouge Capacity 


New Powerformer and debutanizer-splitter units 


are part of a $46-million expansion program. 


Esso Standard Oil Co.’s big refinery 
at Baton Rouge, said by the company 
to be the nation’s largest, has substan- 
tially increased its high-octane gaso- 
line capacity with the start-up of a 
new 27,000-bpd Powerforming unit, 
largest of fifteen already built or un- 
der construction in five countries. It 
gets process heat from five large verti- 
cal tube furnaces supplied by Petro- 
Chem Development Co. The furnaces 
include a 154 million btu/hr pre- 
heater, 34 feet wide x 175 feet high; 
three reheaters, each connected to its 
own reactor; and a flue gas heater 
in the regeneration circuit. 

The heaters are the vertical tube 
type with a cone which reradiates 


300 


heat to the upper tube length and 
improves gas recirculation rates, thus 
providing uniform heat transfer over 
the entire tube length. 

A new debutanizer and splitter unit 
went on stream with the Power- 
former. It will provide feed stock for 
the Powerformer and will produce 
LPG. The D. & S. unit is built where 
a battery of end-fired stills, some of 
the original refinery equipment, was 
placed when the plant was built in 
1909. 

Bechtel Corp. was the contractor 
for both units, which are part of a 
$46 million capital investment pro- 
gram at the refinery. 

The plant will convert about a 


PETROLEUM REFINER 


million gallons of gasoline a day to 
high-octane components of motor 
gasoline. Alternatively, the unit may 
be operated to produce aviation 
blending stocks or to give high yields 
to aromatics. According to 


plans, the Baton Rouge unit will be 


present 


used to increase capacity for high- 
octane automobile gasoline 


Derby Refining Co. has awarded 
a contract to Procon, Inc., for 
struction of a 1,700-bpd hydrofluoric 
acid alkylation unit at its Wichita, 
Kan.., 
latest phase in an expansion and mod- 
ernization program. More than $1.5 
million invested at the 
Wichita plant since its acquisition by 
Colorado Oil and Gas Co. The im- 
provements included a new Ultra- 
former and expansion of the crude 
unit to increase capac ity to 22.000- 
bpd. 

The new 


con- 


refinery. The project is the 


han been 


unit, which will use a 
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design features insure 


...easy installation 
...easy maintenance 


Dependability in long-term, continuous service is the principal 
reason why Elliott mechanical drive turbines have won such uni- 
versal acceptance as prime movers for process and water pumps, 
fans, compressors and other driven machines. 

But there’s more to it than that. The popularity of Elliott 
YR single-stage turbines, in sizes from 2 to 600 hp, is also due to 
simplified design features which provide easy installation and easy 
access for routine inspection and maintenance. Five of these design 
features are illustrated here. The Elliott design also permits 
interchangeability of components from one turbine frame toanother. 

Other types of Elliott mechanical drive turbines are available, 

in sizes up to 20,000 hp. And when it comes to appli- 
cation engineering or maintenance assistance, your 
local Elliott field engineer is always available. For 
complete details write Elliott Company, Steam Turbine 
Department, Jeannette, Pa. Ask for Bulletin H-22B. 


ELLIOTT Compan 


ELLIOTT 


TURBINES 





; Bearings 
ogainst elements, permit rapid heat transfer 
to cooling oil, are easy to inspect or replace. 
Accessible Shaft Seal Covers (right) 
cre easy to remove for inspection or ring 
replacement. 
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Ready now at Orange, Texas 





You name it... we'll make it... and erect it too! 


Anything American Bridge fabricates, it can also erect. over 50 years of experience, we can handle any plate job 
Possessing the most complete range of construction anywhere. American Bridge has no peer in the specialized 
equipment in the industry and skilled personnel backed by business of steel construction. 


s wh _ 
a 


14, 





BIG EQUIPMENT for important jobs. The modernized plate fabricating shop is a two-aisle building, 177’ wide and 750’ 
long, with extended crane runways, 270’ and 200’ lengths at either end. The heavy aisle is furnished with two 50-ton, one 15-ton 
and one 10-ton crane and the light aisle has one 25-ton, one 15-ton and one 10-ton crane. 
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modern fabricating facilities for 


Top-quality plate work of all kinds 


Tanks - Pressure Vessels - Stacks - Bins - Pipe 


To better accommodate the growing needs of the 
dynamic industries of the South and Southwest, 
our Orange, Texas, plant has been completely 
modernized, enabling us to handle literally any 
type and size of plate work—including heavy wall 
pressure vessels for the petroleum, chemical, paper 
and other industries. 

Plate fabricating facilities include large car bot- 
tom-heating and stress-relieving furnaces, high- 
capacity bending rolls, a variety of presses and 
press brakes, the latest in welding and X-raying 
equipment, high-capacity plate shears, edge plan- 
ers, boring mills and drills. 

The plant, strategically situated to serve the 
industries of the South and Southwest promptly 


and economically by rail, truck or water, is also 
designed for fast, efficient material handling. It is 
equipped with 7 cranes capable of lifting over 
100 tons. 

American Bridge also offers complete construc- 
tion service. We have the experience, manpower 
and equipment to handle any plate construction 
work efficiently and economically. 

Our Orange plant is ready to serve you now. 
Specialists at Orange and all other American 
Bridge Contracting Offices around the country are 
prepared to discuss your plate requirements. For 
high-quality, economical plate work, just get in 


touch with the nearest office. 


USS is a registered trademark 


Write for our new booklet completely describing facilities and services 


General Offices: 525 William Penn Place, Pittsburgh, Pa. Contracting Officesin: Ambridge - Atlanta - Baltimore - Birmingham - Boston 
Dallas - Denver - Detroit - Elmira - Gary - Houston - Los Angeles - Memphis - 
Roanoke - St. Lowis - San Francisco - Trenton - 


American Bridge 
Division of 
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- Chicago - Cincinnati - Cleveland 


Minneapolis - New York - Orange, Texas - Philadelphia - Pittsburgh - Portland, Ore 
United States Stee! Export Company. New York 


o AE. 


United States Steel 
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Who's Building... 


process licensed by Universal Oil Prod- 


uctss Co., 
1959. 

Light hydrocarbons from Derby’s cata- 
lytic cracker will be used as charging 
stock for the alkylation unit to produce 
100 plus octane gasoline. The alkylate 
will be blended with regular and premium 
gasoline, of which there will be a ten 
percent production increase. The flexible 
plant design will permit processing of 
gases without side iso-butane or other 
butanes. The unit will also process bu- 
tanes and pentanes when needed for oc- 
tane and sensitivity. 


is slated for completion in May, 


The British Petroleum Co., Ltd.’s 
25,000-bpd refinery at Ville d’Anjou near 
Montreal is scheduled to come on-stream 
in mid-1960. Work is now underway by the 
general contractor, The Lummus Co. Can- 
ada, Ltd. Located at the eastern end of 
Montreal Island, three miles from the St. 
Lawrence River, the refinery will permit 
future expansion to double the original 
capacity. 

The refinery is being designed to pro- 
duce primarily 400,000 tons a year of 
gasoline and, in addition, kerosine, gas, oil, 
diesel oil and fuel oil 

About 200 acres of the 600-acre site 
will be occupied by the refinery units and 
tankage. The main process plant will be 
a 25,000-bpd distillation unit with an at- 
mospheric and vacuum section. All crude 
oil will first pass through this plant, and 
products will include kerosine and light 
and heavy gas oil. 

The distillate treatment unit with a 
charge of 12,000 bpd will process some 
of the lighter fractions and seme kerosine 
from the distillation unit, desulfurizing 
and splitting them into components. A 
light gasoline fraction will be taken off 
for gasoline blending, the middle cuts 
will go to a catalytic reformer for further 
processing and the lower cuts to kerosine 
storage. 

In the 6,000-bpd catalytic reformer the 
middle cuts from the distillate treatment 
will be converted to high grade gasoline 
components. 

The waxy distillate ae heavy gas oils 
will be fed to a 9,000-bpd catalytic 
cracking unit with witch will be associ- 
ated a catalytic polymerization unit and 
minor treatment units to produce high 
grade gasoline components. Both premium 
and regular grades of gasoline will be 
produced. 

Some of the kerosine and gas oil frac- 
tions from the distillation unit will be 
blended for diesel and Number 2 furnace 
oil while the residue will go to form 
Number 6 fuel oil. 

Steam for the refinery units will be pro- 
duced from big pressure boilers. Electricity 
will be purchased. Cooling water will be 
piped from the St. Lawrence River, to 
feed a cooling tower system within the 
refinery. 


U. S. Oil & Refining Co. is planning 
a new asphalt plant for its Tacoma, 
Wash., refinery. Contracts for tankage, 
process units and loading facilities have 
been let, and construction of the plant is 
expected to be completed by the end of 
February, 1959. Asphalt products will be 
available shortly thereafter. The plant is 
estimated to cost $750,000. 
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Tidewater Oil Co.’s new Avon steam plant will burn 500 tons of fluid coke per day. 


Tidewater's Avon Plant Adds Steam Unit 


Tidewater Oil Co. has completed a new steam plant, able to burn any of three types 
of fuel or all three simultaneously, at its Avon refinery. Designed to make 500,000 
pounds per hour of 1,250 psi steam at 950 F., the plant will add to steam now avail- 


able at the 114,000-bpd refinery. 
Using up to 500 tons daily of ‘fluid coke, fuel oil or refinery gas 
be supplied primarily from the refinery’s present fluid coking unit 


the new plant will 


The steam plant is the final unit in a three year expansion program which includes 
an 88MMcf a day gas recovery plant, a 24,000-bpd hydrodesulfurizer, a 22,500-bpd 
platinum catalytic reforming unit, a new ‘warehouse, increased catalytic cracking 


facilities, additional propane and butane storage tanks "and loading racks, oil storage 
tanks, and a 667 gallon-per-minute water demineralizing plant. 

Company officials claim a plant increase in gasoline-making capacity of “ 
percent plus flexibilitiy for future product improvements.” 

Fluid coke burned in the plant is blown by compressed air at rates to 40 tons per 
hour through two 10-inch 1,500-foot overhead pipelines from the fluid coking plant, 
where it is produced as a by-product. It burns with less than one half of one percent 
fly ash, and this is caught and consumed in the new steam plant to prevent its esc ape 
to the air. 

The Bumstead-Woolford Co., agent for Riley Stocker Corp., 
supervision of The Bechtel Corp., engineers and 
sion program. 


Sechnen Gas Ltd., has completed 
what it reports to be Saskatchewan’s big- 
gest gasoline plant. Refinery Engineering gram commenced in 1957 in Kuwait and 
Ltd., built the plant in less than 4% the Kuwait-Saudi Arabia Neutral Zone 
months. Located in Steelman field near Just completed is a 30,000-bpd refinery 
Estevan in southeastern Saskatchewan, the ‘© Process fuel oil and other products from 
plant has been on shakedown operations Neutral Zone crude oils. The unit went 
, into operation in September. Also in- 
since mid October, when the first gas cluded was a 12-inch pipeline to parallel 
started flowing in from a new gathering the existing 8-inch-10-inch line from the 
system serving the area. Also installed were Wafra producing field in the Neutral 
five compressor stations on the gathering s to the refinery and shipping terminal 
at Mena 


about 15 


built the 
constructors of the 


plant under 
entire expan- 





American Independent oil ae 
completed an extensive expansion pro- 


system. A pipeline system to Regina com- Abdulla, Kuwait. 
pletes the $16 million project. A pumping station with four 1,000 
Wicilen’ ew Hatha nailatet Gondai? ial horsepower units was constructed at 
‘ ) » P ‘ Wafra. Tankage additions at the Wafra 


plant will 
tane 


include gasoline, propane, bu- 
and sulphur. Initial capacity is 25 
MMcf a day, and ultimate design capacity 
is 45 MMcf a day 


field, the refinery and the shipping termi- 
re amounted to about 2 million barrels. 

270,000-barrel reservoir was constructed 
~ store fuel oil. Other installations are: 
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FLAWLESS FITTINGS... 


when they pass the final =§ 7 
inspection bench 





i 
Long and varied practical ex- 
OTHER FLAWLESS FITTINGS BY NORRIS perience, individual integrity, 
, devotion to standards, pride of 
Refinery Swaged Nipples and Bull Plugs product and workmanship are all 
O-Ring Butterfly Valves combined in our inspector staff. 
Welding Reducers and Caps Final inspection by this staff 
is the ultimate guarantee that 
Adaptor Nipples these fittings are not only passing 
Casing Nipples in specification, but are superior. 
sec ' Our reputation rests on. every 
Tubing Nipples piece. 
epatiecadiaretitiadl To be sure, SPECIFY NORRIS, 
Combination and Right and Left for flawless fittings, plugs and 
swages. 
Hand Tubing Couplings 8 


W. C. NORRIS, MANUFACTURER 


DIVISION OF DOVER CORPORATION 
TULSA, OKLAHOMA 


BRANCHES: GREAT BEND, KANSAS; CORPUS CHRISTI, HOUSTON, KILGORE, ODESSA, 
WICHITA FALLS, TEXAS; OKLAHOMA CITY, OKLAHOMA; SALEM, ILLINOIS; CASPER, 
WYOMING; FARMINGTON, NEW MEXICO 











‘For a VARIETY 
of SIZES 


in ALUMINUM 
CHLORIDE 


make yours 
SOLVAY 


You get a choice of screen sizes to 
fit your needs — plus uniformity, 
quality, purity, dependability, 
service—when you specify SOLVAY 
Aluminum Chloride. 

Write for literature, prices, spe- 
cific information. 


i ifexe| 


SOLVAY PROCESS 
DIVISION 


61 Broadway, New York 6, N.Y. 


Branch Sales Offices: Boston ¢ Charlotte « Chicago 

Cincinnati * Cleveland ¢ Detroit * Houston 

New Orleans ¢ New York °¢ Philadelphia 
Pittsburgh * St. Louis * Syracuse 


hemical 
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@ Tanker-loading facilities 
the largest tankers. 
@ A new tanker sea berth three miles 


to handle 


offshore with moorings for 100,000-ton 
vessels. 
@ A new submarine bunker line to 


serve the old berth, which is 12,000 feet 


offshore, and the new berth. 

@ A new loading pump station with 
five 1,000 horsepower pumping units to 
provide a loading rate of 15,000 barrels 
per hour at the new berth and 10,000 
barrels per hour at the old berth. 

Facilities were designed by Carroll E. 
Bradberry & Associates, consulting engi- 
neers, and construction was handled by 
Arabian Bechtel Corp. Collins Construc- 
tion Co. installed submarine loading lines. 





The Ralph M. Parsons Co. of Canada recently completed construction of Stage II 
gas processing and sulfur recovery facilities for The British American Oil Co., Ltd.. 
Pincher Creek, Alberta, increasing the plant capacity to 120 million scfd of raw gas 
and 775 long tons of sulfur per day. Parsons was selected by British American to pro- 
vide the process design, procurement, and construction for the sulfur recovery units in 


connection with Stage I of the cycling 


plant. The first stage had a plant capacity of 


60 million scfd of raw gas. The plant will recover pipe line gas, stabilized condensate, 
propane and butane. British American plans further expansion at a later date. 





Goliad Oil & Gas Co. has begun pro- 
duction at its Pembina fractionation plant. 
The gas conservation project for the 
Pembina oil field was authorized by AIl- 
berta Oil & Gas Conservation Board in 
August, 1957, with oil producers holding 
88 percent of the acreage of the field 
dedicating their casinghead gas to this 
plant, constructed and operated by Goliad. 
The project has eight independent gas 
gathering pipeline systems serving eight 
gas compression-liquid recovery units 
which supply raw feed to a central frac- 
tionating unit. 

The gas gathering systems, on 243,000 
acres, collect gas from some 290 tank 
batteries. Gas is compressed to 900 psi, 
while liquifiable hydrocarbons are ex- 
tracted by refrigeration. The raw liquid 
streams are collected and delivered to the 
central fractionation plant where they are 
separated into commercial propane, iso- 
butane, normal butane and natural gaso- 
line. 

Some 350 miles of pipelines and 22,000 
horsepower of gas compressors went into 
the $20 million project which converts 
85 MMcf of raw casinghead gas per day 
into 65 MMcf per day of commercial gas 
for utility pipeline distribution and 196,- 
000 gallons per day of liquid products 
Six of the eight satellite plants are in 
operation with two more due for startup 
this month. 


Standard Oil Co. of Calif. has 
awarded The Fluor Corp., Ltd., a con- 
tract to construct alkylation and isomeriza- 
tion plants at its Richmond, Calif., re- 
finery. These plants, together with a 55,- 
000-bpd fluid catalytic cracking plant now 
being engineered and constructed by Flour, 
will form a series of new high-octane gaso- 
line units at the refinery. 

Work will begin immediately and con- 
tinue concurrently with the building of the 
cat cracker. The entire facility is scheduled 
for completion next spring. 





PETROLEUM 


Montecatini Co. has been engaged by 
Development and Resources Corp., New 
York, to help establish the first petro- 
chemical industry based on the Iranian 
oil and gas fields north of the Persian 
Gulf 

The project, a $6.5 million plastics 
plant, is said to be the first to use Iran’s 
vast resources of natural gas. Scheduled 
for completion in early 1961, it will pro- 
duce 9 million pounds a year of poly 
vinyl chloride. 

Development and Resources Corp., has 
been authorized by the Iranian Govern- 
ment’s plan organization to execute the 
project as one feature in a long-rang: 
program to develop the southwestern 
Khuzestan region 

The plastics plant will be located at the 
Khuzestan capital, Ahwaz, 72 miles north 
of Abadan. Together with a fertilizer 
plant also scheduled to be built at Ahwaz, 
the project will be served by gas from 
the Agha Jari oil field. 

Montecatini will prepare bid specifica- 
tions for the PVC plant, which will in- 
clude facilities for the production of the 
caustic soda and chlorine. It will then 
supervise construction and start-up and 
will train Iranian technical personnel 


Irving Refining, Ltd., is building a 
hydrogen plant tailored specifically to th 
capacity and purity requirements of 
Canadian oil refinery. Girdler Construc- 
tion division of Chemetron Corp. will de- 
sign and build the 40,000-bpd refinery at 
Saint John, New Brunswick. Canadian 
Bechtel Ltd., Toronto, the engineer-con- 
structor, said it has authorized Girdle: 
Construction to design a plant to supply 
more than 3 MMcf per day of 90 percent 
pure hydrogen to the refinery’s hydrode- 
sulfurization units for upgrading refinery 
products. 

The New Brunswick plant wil! be the 
third of its kind designed by Girdler. It 
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The trend is to longer, 
in high-pressure, 


Where relatively high pressures are in- 
volved—as in power station feed-water 
heaters and many exchangers for oil 
refineries, chemical, and petro-chemical 
plants—it is very costly to get increased 
capacity by increasing shell diameters 
beyond about 48”. 

It is more economical to lengthen the 
equipment. And this means longer tubes 

either as straight lengths with a float- 
ing head or as U-bend tubes 


U-bend Tube Design of exchangers has 
several inherent advantages, particu- 
larly when wide temperature differences 
exist in the unit. Each U-bend tube 
individually takes care of its expansion 
stresses. The number of rolled tube 
joints is cut in half. The absence of a 
floating head eliminates one gasketed 
joint and reduces the total weight of the 
tube bundle, making handling easier 
a The average length of tubes involved 
is already beginning to crowd the here- 
tofore standard maximum of 60 feet 
And The American Brass Company, 
recognizing the trend to still greater 
length, has installed new mill equipment 
to produce tubes up to 100 ft. in straight 
lengths—in U-bends with the length of 
the straight leg up to 50 feet. The radius 
of the bend to the center line can be as 
small as 1'% times the outside diameter 
of the tube, or as great as 30 inches. 


Dual-gage Tubes. For the tubes with 
short-radius bends in the middle of the 





’ Compect tube bundle for a feed-water heater using U-bend tubes averaging 45° long. Similar units 


have been made with tubes up to 85‘ long 
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Schematic drawing of U-bend-tube-design feed-water hecter. Courtesy The Griscom-Russell Co 


bundle, provision should be made for 
extra metal at the bend to prevent thin- 
ning of the tube wall below a safe 
minimum for the service. Dual-gage 
tubes are made with extra wall thickness 
in the area of the bends. This cuts cost 
and weight, as the extra metal is only 
at the bends where it is needed and not 
down the entire length of the tube. Cost 
savings have been estimated at from a 
few cents to several dollars a_ tube, 
depending on the alloy used. The Ameri- 
can Brass Company makes dual-gage 
tubes one BWG thickness heavier in the 
bend area. 


Annealing. Both single-gage and dual- 
gage tubes are annealed at the bend to 
relieve stresses developed in the bending 
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process, which otherwise might lead to 
stress-corrosion cracking. 


Testing. Tube quality is particularly 
critical in high-pressure, high-tempera- 
ture service. Furthermore, U-bend bun- 
dies are so tightly packed that it is 
difficult to remove a defective tube, 
particularly at the center. So The Ameri- 
can Brass Company has added equip- 
ment to make hydrostatic tests up to 
6000 psi on even the longest U-bend 
tubes after they have been bent. Air 
tests up to 250 psi with tube submerged 
in water can be made on straight lengths 
up to 60 feet. 


Technical Assistance. For more detailed 
information on extra-long tubes, U-bend, 
Dual-gage, or Duplex tubes to meet 
special problems, address: The American 
Brass Company, Buffalo Division, 
Buffalo 5, New York. In Canada: Ana- 
conda American Brass Limited, New 
Toronto, Ont. 


ANACONDA 


TUBES AND PLATES FOR 
CONDENSERS and HEAT EXCHANGERS 
Made by 
THE AMERICAN BRASS COMPANY 
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ALL WORKING PARTS ACCESSIBLE 
WITH BOTTOM DISMANTLING 


Besides bottom dismantling, which in itself greatly 
reduces maintenance time when attention is required, 
this new Bingham pump incorporates advanced fea- 
tures which minimize maintenance, reducing need for 
periodic inspection. 

For example, all intermediate bearings (supplied 
of appropriate material for different pumpages) are 
forced-lubricated by pumpage. Bottom bearing is 
lubricated, even if pump runs dry for short periods. 
This dependable \ubrication greatly prolongs life of 
bearings, which in conventional pumps are frequently 
the cause of maintenance shutdowns. 

All working parts of pump easily accessible with 
bottom dismantling. One man can service after lifting 
pump from well. 

Various operators estimate that time required to 

__.. reach working parts has been reduced as much as 50%. 























pl By dismantling 
RES: ° . from bottom, re- 
Wherever installed, the Bingham VCP Pump has 6 poir or repiace- 
. . 7 t of rt 
given trouble-free service — plus unsurpassed smooth ME con be mode in 
P . ‘ . « > , \ i han with 
operation with no vibration. Available for any capacity SOMME conventional pumps 
‘ , . . (where dismantling 
or head. Write your nearest Bingham office for addi- Se begins from top, 
tional information. S. necessitating re- 
moval of driver 
= and heod before 
. pump unit is occes- 
& sible) 
PARTIAL LIST OF MAJOR OIL COMPANIES WITH BINGHAM Bi. la 
“VCP” PUMPS IN OPERATION OR ON ORDER: 2 
Aerojet General Corporation imperial Oil Company, Ltd. 
American Cyanamid Company Interstate Oil Company 
Ashland Oil & Refining Company Kaneb Pipe Line Company 
British American Oil Co., Ltd. Lakehead Pipeline Company 7 
Buckeye Pipe Line Company National Coop. Refinery 
California Oil Company Pacific Gas & Electric Co. y . 
Champlin Refining Company Pacific Petroleum, Ltd. 
Creole Petroleum Company Phillips Petroleum Company 
Deere & Company Shell Oil Company 
E bia Bay Chemical Co. Sinclair Oil & Refining Co. 
Esso-Standard Oil of N. J. Skelly Oil Company 
Goliad Oil & Gas Company Socony-Mobil Oil Company 
Great Lakes Pizeline Company Standard Oil Co. of Texas 
Gulf Oil Corporation Sun Oil Company 
Gulf States Utilities Union Carbide Chemicals Co. 
Humble Oi! Company United Fuel Gas Company 
Warren Petroleum Company 

















& SALES AND SERVICE OFFICES 
BOSTON, MASS. NEW YORK CITY, N. Y. 
CHICAGO, ILL. PHILADELPHIA, PA. 
CLEVELAND, OHIO PITTSBURGH, PA. 
SINCE 1921 DALLAS, TEXAS SAN FRANCISCO, CALIF. 
DENVER, COLO. SEATTLE, WASH. e 
HOUSTON, TEXAS ST. LOUIS, MO. 
BINGHAM PUMP COMPANY KANSAS CITY, MO. ST. PAUL, MINN. 
General Offices: 2800 N. W. Front Avenue, Portland 10, Oregon LOS ANGELES, CALIF. TULSA, OKLA. 
NEW ORLEANS, LA. TORONTO, ONT., CAN. 
Factories: Portland, Ore. * Vancouver, B. C., Canada VANCOUVER, B. C., CAN. 
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Who's Building... 


will use the steam-hydrocarbon reforming 
process for the manufacture of hydrogen, 
and will employ a process to remove car- 
bon dioxide. The raw material will be 
hydrocarbon gas or liquid at 165 psi 
pressure, and the product will be a mini- 
mum 90 percent hydrogen by volume 
with a maximum of 10 percent methane. 
Hydrogen will be sent to the desulfurizer 
at 470 psi pressure. 


Snam Progetti, an Italian entity, re- 
portedly has signed a pact with the Jor- 
danian government to build a $10 million 
refinery, Jordan’s first. The 7,000-bpd 
plant is to be located near Zerka, 15 miles 
north of Amman, the country’s capital. 
The refinery is to draw crude from tapline, 
and is expected to be completed in two 
years. 


Runnels Gas Products Corp. has 
awarded The Fluor Corp., Ltd. a $500,000 
contract to modify and expand the Eunice, 
La., gasoline extration plant it owns 
jointly with Texas Gas Exploration Corp. 
Fluor’s Mid-Continent division at Hous- 
ton engineered and recently completed 
construction of the original plant. 


Engineering work has begun on the | 


project. When completed in April, 1959, 
the plant will process another 69 million 
cubic feet per day of natural gas for 
extracting natural gasoline, commerical bu- 
tane and propane, bringing total capacity 
to 369 MMcf per day. 


Standard Oil Co. of Calif. has com- 
pleted plans for construction of its refinery 
at Barber's Point, Honolulu, and ground 
was recently broken. The 32,000-bpd in- 
stallation will have its first processing 
equipment in operation by the end of 1960. 
Be sure to read the December “Who's 
Building” for complete details of this new 
plant. 


Sunray Mid-Continent Oil Co. has 
completed its Shoats Creek field gas sepa- 
ration facility and pressure maintenance 


cycling project near DeQuincy, La., with | 


initial liquids production of approximately 
700 bpd. The plant, with pressure main- 
tenance, will result in an ultimate re- 
covery of approximately 4-million barrels 
of plant liquids (LPG and other products) 
and 12-billion cubic feet of natural gas. 


This will be some 3-million barrels of | 


liquids and 1.6-billion cubic feet of gas 
more than by natural depletion. 


imperial Oil, Ltd., is planning a $3 
million alkylation plant at its Winnepeg, 
Canada, refinery to produce aviation gaso- 
line for Manitoba, displacing imports from 
the U. S. The plant, second of its kind 
on the prairies, will be in operation by 
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Aluminum translated by Downingtown 


...metallurgically speaking 


The special problems of aluminum welding and fabrication 
are another metallurgical “language” that has been expertly 
mastered at Downingtown. In this fixed-tube sheet heat ex- 
changer unit, aluminum heads, tubes and tube sheets have been 
combined with a carbon steel shell to meet specific service 
conditions. 


When heat transfer specifications call for aluminum...or 
aluminum bronze, nickel, copper, stainless steel, or almost any 
clad or alloy... you'll find the metallurgical idiosyncrasies are 
well understood at Downingtown. Send for our informative 
booklet on heat exchanger design. 


SPECIFICATIONS OF THE UNIT 


I 
I 
Materials: Aluminum Tube Side and Carbon Steel Shell 

Tubes: 192 Alclad Tubes, %” O.D.x 16 ga.x 140"L | 

Shell Diameter: 18” ! 
Over-All Length: 16’ 1” ) 
Design Pressure: Shell Side, 100 psi—Tube Side, 200 psi 
Test Pressure: Shell Side, 150 psi—Tube Side, 300 psi | 
Design Temperature: Shell Side, 250° F.—Tube Side, 350° F. | 
Code Stamped: Inspected by Purchaser and Hartford 

i 
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Putting the finishing touch on another heat We rolled type 329 stainless steel tubes into 
exchanger unit built by Downingtown. We types 316 and 304 stainless tube sheets to make 
build to your specs, or do complete design. this stainless steel replacement bundle 


Downingtown Iron Works, Inc. 


151 Wallace Ave., Downingtown, Pennsylvania iA 
(RON WORKS 
division of PRESSED STEEL TANK COMPANY siwoukee 
Branch offices in principal cities 
HEAT EXCHANGERS—STEEL AND ALLOY PLATE FABRICATION 
CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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Phillips Petroleum uses a highly cor- 
rosive AICl, and HCl catalysis to 
process natural gas liquids. 

The ability of these active chemi- 





Corrosion-free, contamination-free processing is achieved with Glastee!l equipment by 
Phillips Petroleum Company at its Borger, Texas, Notural Gas Liquids Separation and 
Process Center where various hydrocarbon liquids cre converted to other products. 


How Phillips Petroleum saves on equip- 
ment for processing natural gas liquids 


cals to corrode non-resistant process 
equipment and to contaminate the 
product is made even stronger by 
the high temperature and operating 









































PRODUCT 
GLASTEEL GLASTEEL TANK =" 
REACTOR ew 
“ wu 
FEED ¥ 2 
as oe 
MAKE-UP 
AIC], + HCl SEWN 
310 For more data on advertised products, use Readers’ Service Cards, last page. 





pressure of the process. 


Complete Glasteel protection 

So wide is the Pfaudler line of proc- 
ess equipment, Phillips was able to 
select all the following from our 
standard line: Three Glasteel re- 
actors. Three Glasteel horizontal 
tanks. Two Glasteel towers. One 
Glasteel recovery tank. 


Problem-Free Operation 

Products have poured out of this 
plant without any problem of prod- 
uct contamination or Glasteel equip- 
ment loss due to corrosion. 


Now a second plant — Probably the 
best proof of Glasteel’s success in the 
process is the fact that Phillips is now 
building a second plant which will 
also be of Glasteel construction. 

If you would like a closer look at 
the Glasteel line, send for the new 
Buyer's Guide to Pfaudler Corro- 
sion Resistant Process Equipment. 
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New electronic instrument 


gives safe, sure tests 
of glassed steel 


The new PFAUDLERIRON glass 
tester, developed by Pfaudler, 
achieves superior operational effi- 
ciency over previous devices. It has 
been selected as the industry stand- 
ard for field testing of glassed-steel 
equipment used in highly corrosive 
environments. 

It has a stabilized voltage. There is 
no fluctuating output. 

It gives a fast, visual signal. The 
neon handle lights instantly when 
exposed metal is contacted. 





There are two separate probes: a 
brush for open areas and an inter- 
changeable needle point for nozzles 
and other confined areas. 

The Pfaudlertron is completely 
electronic. There are no mechanical 
vibrators or relays. 

This device is 
completely safe. 
Cannot puncture 
sound glass. No 
danger of dielec- 
tric breakdown of 
glass. 

The Pfaudler- 
tron is compact, 
portable and provides self-storage of 
handle, probes, and lead. 

Send the coupon for details. 
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The Pfaudler Conical Dryer-Blend- 
er performs multiple operations 
in one cycle so that process time 
and materials handling are re- 
duced, investment is limited to 
fewer units and valuable floor 
space is saved. Even in single op- 
erations it assures fast drying, 
easy clean-up, improved heat 
transfer, lower storage and labor 
costs. 

It’s glassed inside. No corrosion. 
No problems with sticky materials. 
No contamination from metallic 
surfaces. 

The unit is designed to handle 
heat sensitive materials as well as 
those requiring higher tempera- 
tures. Operating temperatures to 
450°F. are possible under recom- 
mended conditions. Standard de- 
sign is for full vacuum and up to 
30 psig. Higher pressures can be 
handled with minor modifications. 


Pretesting service and advice—We'li 
be glad to make test runs with 





This single unit dries, blends, concentrates, 
impregnates, reacts, and coats 





your product. We also have units 
which we loan for testing in your 
plant. Both services are available 
at a nominal charge. You can 
also draw on our long research 
and testing experience with all 
sorts of products for advice in 
planning your own processing. 

Checking the coupon will bring 
you a helpful bulletin on the 
dryer-blender. 








1959 Buyer’s Guide 
to Process 


Equipment 


Printing has just been completed on 
a new, up-todate edition of the 
Buyer’s Guide to Pfaudler Corrosion 
Resistant Process Equipment. 

This 1959 issue gives all the more 





Dept. PR-118, ROCHESTER 3, NEW YORK 


Name 
Title 
Company 
Address 
City... 


THE PFAUDLER CO. a division of PFAUDLER PERMUTIT INC. 


Please send information on: [] 1959 Buyer’s Guide; [) Conical Dryer- 
Blender, Bul. 963; (] Pfaudlertron, Bul. 970. 


pertinent facts about our complete 
line of equipment and services, all 
compacted into twelve pages. 

It includes data on materials of 
construction, including Glasteel and 
stainless steels as well as the popular 
alloys; on reactors, columns, heat 
exchangers and condensers, storage 
and mixing tanks, evaporation equip- 
ment, and accessory items. 

It’s easy to get a copy. Just check 
the coupon. 


| 

| 

Zone State. j 
| 

| 


See Chemical Engineering Catalog, pp. 1407-1418 for complete Pfaudler line. 





(Right) Structural details of Law- 
rence Vertical Chemical Pump. 
(Below) Vertical Chemical Pump 
mounted inside of tank. 
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VERTICAL CHEMICAL PUMPS 


Difficult chemical pumping problems—handling hot concentrated 


acids, corrosive alkalies, molten salts, molten sulphur, volatile semi- 
fluids, etc.— have been ao LAWRENCE specialty for over 80 years. 

To meet the demands of this rigorous service, LAWRENCE Vertical 
Chemical Pumps are made of metals or alloys carefully chosen to 
give the best protection against the corrosive and abrasive action 
of the liquid pumped, as well as structural strength and long wear. 
Other design features (depending on the circumstances) include 
liquid seals for high vacuum, the elimination of packing, mounting 
bearings above the level of the liquid pumped to prevent contact, 
and many more refinements that contribute vitally to efficient, 


trouble-free operation. 


If you have a particularly difficult chemical 





pumping problem, write us the pertinent details, 


LAWRENCE 
Nad PUMPS INC. 


371 MARKET STREET, LAWRENCE, MASS. 




















November, 1959, turning out 650-bpd of 
of alkylate. Light petroleum fractions will 
be supplied by Winnipeg refinery, partly 
from “scrubbing” plants operating at na- 
tural gas fields in the west 

Equipment will be installed for blending 
the alkylate with other components to 
make aviation gasoline. Handling and 
tankage facilities are also included in the 
project. Engineering is under way, and 
tenders for construction have been called 
Award of a contract is expected this 
month, and construction is slated to start 
in May, 1959 


Fiber Industries, Inc., the jointly 
owned company recently formed by Cela- 
nese Corp., of America and Imperial 


| Chemical Industries, Ltd., of Great 


Britain, has selected a 215-acre tract near 
Shelby, N. C., as the site for its new 
polyester fiber plant 

Executive offices of Fiber Industries 
will be in Charlotte, N. C 

Construction work on the first unit of 
the plant will begin by the first of the 
year. The plant will be brought into pro- 
duction by stages, reaching eventual ca- 
pacity of 40 million pounds per year. It 
will produce both filament yarn and 
staple fiber for end-uses in apparel and 
home furnishings. 

J. B. Phelps has been appointed plant 
manager. The former assistant to the 
manager of manufacturing, Celanese 
Chemical division, attended The University 
of Texas where he received both B.S. and 
M.S. degrees in chemical engineering. He 
has been at the Chemical division’s manu- 
facturing headauarters in Corpus Christi, 
Texas, since 1956. 


Montecatini Co. and Stickstoff- 
werke A. G., have formed a new joint 
company, Danubia Petrochemie A. G. t 
produce petroleum chemical derivatives in 
Austria. Its capital will be made up 40 
percent by Montecatini and 40 percent by 
Stickstoffwerke, while 20 percent will be 
controlled by the Austrian government, 
which will float it among private Austrian 
investors. Formulation of the new com- 
pany reportedly marks the “initiation of 
an Austrian petrochemical industry.” 

The new company will build a plant 
near Vienna at Schwechat where a large 
oil refinery will be built by Austrian in- 
terests. A yearly output of 11 million 
pounds of polypropylene is planned. Initi- 
ally the new plant will use raw materials 
imported from Italy, but afterwards, Aus- 
trian petroleum will provide the source for 
Austrian refinery by-products as raw ma- 
terials. 


Mitsui Petrochemical Co. has com- 
pleted a new phenol plant at Iwakuni 
City, Japan. The new plant uses the Dis- 
tillers Co. Ltd. process, while Stone & 
Webster Engineering Corp. provided proc- 
ess designs, supervision of engineering, and 
acted as advisors during initial operation 


The International Synthetic Rub- 


ber Co., Ltd.’s general-purpose syn- 
thetic rubber plant in England, which 
went on stream last July, had one of the 
shortest engineering and construction 
periods for any chemical plant of com- 
parable size ever built in England. Plan- 
ning, engineering, procurement, and con- 
struction was done in 19 months. Design 
and construction of the plant was done 
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Under certain operating conditions, such as the use of a 
cracking catalyst at a rate sufficient to reduce the effect of 
heavy metals, Cyanamid’s new AERocaT® 2000 Fluid 
Cracking Catalyst provides activity stability with greater 
economy than other low-cost catalysts. 


In addition, AERnocatT 2000 offers these advantages over 
most other low-cost catalysts: 


* produces higher octanes 
* has superior attrition resistance 
* offers more uniform physical and catalytic properties 
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produces lower coke 

has controlled bulk density for better fluidization 
* has outstanding regeneration properties 
* shows better selectivity 


Aerocat 2000 is made under the same controlled condi- 
tions by the same modern processes as AEROCAT® Fluid 
Cracking Catalyst and Azrocat Tripte A® High Alumina 
Catalyst. It extends Cyanamid’s line of cracking catalysts 
to provide high efficiency products designed to fit all oper- 
ating conditions. For complete information and specifica- 
tions, see Cyanamid’s man with the golden rule. 


Basic in Catalyst Chemistry 





—_ CYANAMID _— 





AMERICAN CYANAMID COMPANY «+ REFINERY CHEMICALS DEPARTMENT 
30 Rockefeller Plaza, New York 20, N.Y. 


Originators of AEROCAT® Fluid Cracking Catalysts, AEROCAT TRIPLE A® High Alumina Catalysts, AEROCAT® 2000 Fiuid Cracking Catalyst, AEROFORM® Fiuid Hydroforming 
and Platinum Reforming Catalysts, AERO® HDS Catalysts, AERO® Specialty Catalysts, CYPAN® Drilling Mud Conditioner, AEROLUBE® Lubricating Oi! Additives, 
AERONOX® Antioxidants, AEROSOL® Surface Active Agents. 
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REPUBLIC ALLOY STUDS AND HIGH CARBON HEX NUTS team up perfectly to withstand major 
stress imposed on co wide voriety of petroleum processing and oil field equipment, like the 
blowout preventer shown here. Cleon accurate threads provide high strength and wear 
resistance, plus ease of assembly and disassembly required for equipment mointenonce. 
Republic has fasteners for every application. Send for information. 


EXTEND PRODUCT QUALITY CONTROL WITH REPUBLIC 
STEEL CONTAINERS. Republic manufactures a full 
line of steel containers to help you extend control 
of product from your shipping floor to point of use. 
Through proper selection, you con be sure thot 
product quality, os received, will produce maximum 
customer satisfaction and profitable repeat busi- 
ness. For more information write for full line cotclog 


REPUBLIC ELECTRUNITE "DEKORON ’ -COATED” E.A.T., 
in service nearly seven years at the Charmin Paper 
Products Company, Green Bay, Wisconsin, hos 
outlasted standard conduit ten to one. A tough 
coating of polyethylene encases lightweight, strong 
ELECTRUNITE E.M.T. in an end-to-end armor that is 
impervious to corrosive atmospheres. Protect your 
electrical raceways with Republic "Dekoron-Coated” 
E.M.T. Send for additional data 


—--- 5 
4 REPUBLIC STEEL CORPORATION 
DEPT. PR-6063-A 
1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 


Please send additional information on the following: 


0) Republic ELECTRUNITE Heat Exchanger Tubes 
OFARROWTEST OQAlloy Studs—High Carbon Hex 


| 
! 
| 
| 
| 
4 . Ki Nuts 
Wolds Witeal ange | CO Republic Containers 0 “Dekoron-Coated” 
| 
| 
| 
| 
| 
| 


Name Title 





of Standard, Steels aw. = 


Company 





Address 





Steck Produc 
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UNIQUE! VERSATILE! Who's Building. «+ 


contractor 
Plant capacity is over 70,000 long tons 
of SBR synthetic rubber per year. 


. The plant combines butadiene, from an 
adjacent plant of Esso Petroleum Co., 

a Ltd., with styrene to form the liquid latex 
Sanu which is coagulated and dried. Unreacted 


materials are reclaimed, purified, and re- 
used. 


a a Dy 
by Blaw-Knox Co. Detail engineering and 
C 0 i] i ll l 0 li S : | - i || e mechanical equipment installations was 
handied by Matthew Hall, Ltd., and John 
| Laing, Ltd. was prime civil 


mixes your flows on the go! Stauffer Chemical Co. has completed 
| construction of a large sulphuric acid re- 
- : : : generation plant at Hammond, Ind. Plans 
For profitable processing, investigate | for the expansion of plant and laboratory 
facilities of the Anderson Chemical Co., 
division at Weston, Mich., have been com- 
NETTCO F | OMIX°®! pleted and construction will begin befor« 
| the end of the year. Construction of the 
| new columbium and tantalum pentachlo- 
rides semi-works plant at Richmond, 
i | Calif., has been substantially completed, 
Would your operation benefit from | and initial operations are scheduled for 
De ber. 
* fast, uninterrupted processing? Bare eaten 
® greater product uniformity? The Texas Co.’s subsidiary, Trinidad 
* simplified piping arrangements? Oil Co., has increased throughput at its 
© elimination of intermediate | Pointe-a-Pierre, Trinidad, refinery from 
storage tanks and/or mixing 75,000 to 125,000-bpd since its acquisition 
vessels? { . | by Texaco two years ago. A $20 millior 
| expansi , 101 ouble 
ASS AP SO expansion program that would as 
the capacity of this refinery is under con- 
Nettco Flomix is the ideal solution for sideration 


combining two or more liquids, or liquids imperial Oil Co. has begun a $425,000 
and solids flowing through your pipelines construction job to modernize facilities for 
...in mixing, blending, reacting, washing, making asphalt at its Halifax, Canada re 
contacting, bleaching, absorbing, chlorin- | finery. The plant, whic a ok on tall tine 
Pi PE : operation next spring, will make a full line 
ating, clarifying, or similar Processes. | of paving and roofing asphalts for distri- 
bution throughout Canada’s four Atlantic 

provinces. 
_ The project entails building new blend 
ing facilities and modernizing the existing 
oxidizing equipment. New tankage, heat 
ing facilities, and pipe lines will also b: 

installed. 


Esso Standard Oil Co. has awarde: 
The Swartwout Co. a contract in excess 
of $200,000 to furnish control equiment 
for its new refinery at Rotterdam, Holland 
The new 100,000-bpd facility will use 
more than 1100 separate pieces of contro! 
equipment including more than 200 re 
corders and 195 controllers 

The refinery was engineered by Ess 
Research and Engineering Co. Badger 
Manufacturing Co. was the general cor 
tractor 











UNIQUE DESIGN . . . another patented | . Fae 
Nettco FIRST (U. S. Pat. No. 2183859). Callery Chemical Co. dedicated the 


yeunAGeeee. . . tec aieed tebten Navy’s $38 million boron-based high en- 
from clay slip to penicillin. ergy fuel plant at Muskogee, Okla. on 
November 1. Callery will operate if for 
mon, caracrry gassed cw | the Navy. Scheduled wo go "nto. produ 
sures over 400 PSI; temperatures to 300° C. tion soon, the plant will produce fuel for 
Navy jets and missiles. Callery reportedly 
Let Nettco agitation engineers show you how the spent ten years in research to develop 
Flomix can make your continuous processing more | ‘uc! to be produced at the plant 
profitable. Request Bulletin No. 531. Write to . : 
New England Tank & Tower Co., 31 Tileston Street, Calcasieu Chemical Corp. has started 
Everett 49, Massachusetts. shipping ethylene glycol from its newly 
completed plant at Lake Charles. The 


$11 million petrochemical plant was en- 

gineered, built and is being operated for 

Calcasieu by Petroleum Chemicals, In 

| It is designed to produce 8 million gallons 

annually of ethylene glycol, and is located 

ENGINEERED AGITATION SPECIALISTS immediately adjacent to P. C. I’s buta- 


diene, ammonia and ethylene plants 
The plant uses ethylene gas from P.C.I 


For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER 








j 


AT CITIES SERVICE 


(LAKE CHARLES, LOUISIANA) 


TYPE Svc 
To 850°F.— 25 to 3200 GP 
To 600 PSIG—To 650 DIFF. HO. FT. 


TYPE HVC 
To 850° F.— 600 to 4500 GPM 
To 600 PSIG—To 1000 DIFF. HO. FT. 


TYPE RHC 
© 500°F.—50 to 3000 GP’ 
to 700 PSIG—To 1300 Sir. HO. FT 


TYPE AC 
To 850°F.— 100 to 2500 GPM 
To 1000 PSIG—To 2600 DIFF. HD. FT. 
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Practically 100% PACIFIC 
process pumps are in service at: 


CITIES SERVICE REFINERY 
PETRO-CHEMICAL, INC. 
CIT-CON, INC. 


The three fluid catalytic crackers illustrated have established new 
records for continuous operation since going on stream. Under the 
most demanding service conditions, all three units came through 
remarkably. Number two unit operated for 1058 consecutive 24- 
hour days only to be outdone by its sister unit with a record of 1065 
days continuous operation. We feel that the 100% Pacific installation 
(including slurry pumps) contributed to making these run-records 
possible. 

Elsewhere throughout Cities Service, P.C.I. and Cit-Con opera- 
tions, Pacific process pumps are delivering equally dependable 
‘round-the-clock service...convincing evidence that “nothing was 
left to chance” 


Write for Complete Line Bulletin 1C 


plus individual bulletins for pumps 


PACIFIC PUMPS INC 


A Division of Dresser Industries, Inc. 
HUNTINGTON PARK, CALIFORNIA 





illustrated in panel. 
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Ag 


Pansy_ 


Coolspring 
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Wishaw. 






Soidier © 
Sykesville 


three more battles 
with corrosion 





1 High temperature sulfur corrosion from sour 
crude destroyed every metal tower in this plant. 
As the failures occurred, all towers were replaced 
with Stainless Steel lined equipment. Not one lining 
has failed since, and some of them have been in 
service continuously for eight years. 


9 Two vacuum evaporators at this plant remove 
gas oils and asphalt from reduced crude at 
operating temperatures of 740° F. The evaporators 
were unlined at first, and inspection showed that 
they were failing rapidly from high temperature 
sulfur corrosion, coupled with severe erosion caused 
by the crude which entered the evaporators under 
pressure. The evaporators were promptly lined with 
Stainless Steel sheets, and, in five years of service, 
the sheets showed practically no wear. Plant engi- 
neers say they will be good for five to ten more years. 


3 When they switched from sweet crude to sour 
crude in this “cat” cracker, the lower section 
of the fractionating tower corroded and had to be 
shut down for major repairs. The tower was re- 
paired by installing Stainless Steel in all corroded 
areas. After three years of operation, the Stainless 
Steel was still in excellent condition. 


When you consider all the materials that go into 
a refinery or petrochemical plant, very few will 
show such dramatic results as Stainless Steel. No 
other metal has such a desirable combination of 
corrosion resistance, surface density and smooth- 
ness, strength (even at high temperatures) and ease 
of fabrication. Build and repair with Stainless Steel. 
And for service-tested quality, specify USS Stain- 
less Steel. USS 


is a registered trademark 


United States Steel Corporation — Pittsburgh 
American Steel & Wire — Cleveland 

National Tube - Pittsburgh 

Coiumbia~Geneva Steel — San Francisco 
Tennessee Coal & Iron — Fairfield, Alabama 
United States Stee! Supply - Stee! Service Centers 
United States Stee! Export Company 


United States Steel 
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Who's Building... 





manufacturing operations as its feedstock 
This is combined with oxygen to produce 
ethylene oxide, which is then reacted with 
water to form ethylene glycol. 

The new plant uses a process licensed 
by Shell Development Co., and was con- 
structed by The Lummus Co. 





Elvyn Co., a Greek firm has reportedly 
applied to the Greek government for per- 
mission to construct a 60,000-bpd refinery 
at Piraeus to supply products not made at 
the Aspropyrgos refinery completed earlier 
in 1958. Elvyn would thus supply do- 
mestic needs for residual fuel oil, premium 
motor fuel and LPG. The new refinery 
would be built in about 18 months if 
approval is granted. 








Pacific Supply Cooperative has 
awarded The Fluor Corp., Ltd., a $2 mil- 
lion contract to engineer and construct 
product tankage, truck and barge loading 
facilities, yard piping, utilities and an 
office-shop building for a proposed 15,000- 
bpd refinery at Vancouver, Wash. Site pre- 
paration work has been started, and com 
pletion is set for March, 1959. 





Arabian American Oil Co. has 
started construction on Saudi Arabia's 
“first alkylation unit,” a plant at the Ras 
Tanura refinery. This will enable the com- 
pany to manufacture aviation gasoline in- 
stead of importing it. 

The project’s cost is estimated at $7 
million. Designed to produce 1,200 bpd 
of light alkylate, it is expected to go on 
stream in June, 1959. 

The alkylation unit will combine satu- 
rated and unsaturated hydrocarbons on a 
selective basis in the presence of sulfuric 
acids, serving as a catalyst, to produce the 
light alkylate. 

With installation of the alkylation unit 


«+s Specified ‘*centrifugal’’ = | modification will be required on the ther- 


P | mal reformers, LSR stabilizers, the poly 
because uniform, close-grained | plant, and the existing acid plant. 


metal was wanted m | The M. W. Kellogg Co. did the basic 
design, and R. Stiies, Kelloggs representa- 
tive, is acting as a consultant during the 
final construction drawing work. 


Petroleum Chemicals, Inc., has 
begun operation of a petrochemical plant 
designed to produce 200 million pounds 
annually of ethylene at Lake Charles. 





These castings are sections of a special fractionating column, 


cast and flanged as illustrated at the right; machined and | The ethylene will be sold for use in 
finished at the left. polyethylene plastics, ethylene oxide and 
? ethylene glycol antifreeze. As a part of the 
Why centrifugal castings, you ask? operation, the plant will also make pro- 
3 ‘ A pylene. 
Specifications called for an exceptionally close-grained, | The plant is part of a multi-million dol- 
uniform metal structure free from blowholes of any sort on lar expansion program launched at Lake 
the inner face. Centrifugal castings assure this superior Charles two years ago. The P.C.I. instal- 
metal structure. lation now produces a number of petro- 
chemicals, including butadiene, ammonia, 
Our service to industry is two fold: centrifugal castings and oe edgy eg other products 
static castings, produced in one of the most modern and best of 500 1 Epo gla oe gene 
. . . : 
technically controlled foundries in the country. Why not try | easily be expanded to 300 million. 
Duraloy for your next high alloy casting requirement? | _ According to the company, the first in- 


terstate pipeline for transporting ethylene 
connects the P.C.I. plant with Du Pont 
Co. and Spencer Chemical Co. plants at 






yy Orange, Texas, 30 miles away. These com- 
panies will receive about half of the pres- 

OFFICE AND PLANT: Scottdale, Pa. = — a a Pig — pipeline 
nother portion of the ethylene will be 

EASTERN OFFICE: 12 East 4lst Street, New York 7, N. 4 sold to dale asieu Che “nical C Jorp., which 
ATLANTA OFFICE: 76—4th Street, N.W. | owns a plant adjacent to P.C.I. The Cal- 
CHICAGO OFFICE: 332 South Michigan Avenue casieu plant was built and is operated by 


DETROIT OFFICE: 23906 Woodword Avenue, Pleasant Ridge, Mich, | '-C-1.» and makes ethylene glycol. 


Raw material for ethylene is composed 


3 
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The answer to your 
pipe expansion problems 


Stew a “e 


Expansion Joints 





FREE-FLEXING 
PACKLESS EXPANSION JOINTS 
STOM-DESIGNED EXPANSION 
FOR SPECIAL PURPOSES 
yr 


CONTROLLED-FLEXING PACKLESS EXPANSION JOINTS 


Here’s where you'll find the skill and experience to guide your selection 
of ways to take care of pipe motion problems. Flexon engineering gives 
you more — more research, more metallurgical care, more service, more 
“standards” to select from. And all of these add up to expansion joints 
that you can install and forget! Free-flexing and controlled-flexing; 
pressure-balanced joints and other special designs; all in stainless steel, 
monel, and other workable alloys. 

Member of 


Expansion 
Joint 


Why settle for less— when experience shows that you 
get more of everything from Flexon? 


Manufacturers 
Association: 





TODAY — write for your copy 
of this 28- page Flexon 
Expansion Joint Design Guide 





corporation 
EXPANSION JOINT DIVISION + 1336 S. THIRD AVENUE, MAYWOOD, ILLINOIS 


x ax & 


mata, wOst MON-METALLIC HOSE sti)oWs 











EXPANSION JOINTS AIRCRAFT COMPONENTS 











of by-product or “off” gases of Continen- 
tal and Cities Service refining operations 
at Lake Charles, as well as gases from the 


nearby P.C.I. ammonia plant. In its sim- 
plest form, the production method consists 
of re-arranging the petroleum hydrocar- 
bon molecules and stripping away the un- 
desired gases to form the finished ethylene 
and propylene 

The plant uses three 12,000 horsepower 
gas turbines that drive centrifugal com- 
pressors at 7,000 rpm. Exhaust from these 
turbines supplies heat to produce the 
plant’s steam requirement 

In addition, the compression of the light 
gases and their subsequent vaporization 
produces refrigeration required for the 
process, and at the same time facilitates 
separation of components in the gases 

Built by The Lummus Co., the plant’s 
construction was carried out under the 
direction of P.C.I. 


Derby Refining Co. is planning a 
1,700-bpd hydrofluoric acid alkylation unit 
at its Wichita. Kan., refinery. Light hydro- 
carbons from the catalytic cracker will be 
used to produce high octane gasoline, and 
the alkylate will be blended with Derby’s 
regular and premium gasolines. Procon, 
Inc. will handle construction 


Continental Oil Co. will expand its 


oil products compounding and packaging 


plant at Ponca City, Okla.. at a cost of 
$750,000. Work will start soon and be 
completed by next Fall 


Wyandotte Chemical Corp. has be- 
gun operation of ethylene oxide and ethyl- 
ene glycol production units at its Geismar 
plant, on the Mississippi River 
Baton Rouge and New Orleans. Chlorine 
and Caustic soda plants with 300 ton per 
day capacities are scheduled for 1959 com- 
pletion. The $37 million will 
cupy Z2UU acre site units are 
compl te 


between 


ox 


projec t 


ill 


when 


Shell Chemical Co. has 
tracts for 
erine 


iw arded or 
construction of $1 
acrolein 


) million glyc- 


and facilities at its Norco, 
La., refinery. The new units will produce 
$5 million pounds of glycerine annually 


and substantial 


amounts of acrolein 


The Husky Oil Co. plans a $12-14 
million expansion of its Cody, Wyo., re 
finery, which would increase the refinery’s 


capacity from 
tentative 


crude oil 


7,000 to 15,000 bpd. The 
cost includes construction of new 
and finished products pipelines 
Reichold Chemicals, Inc., will bein 
construction of a $1 million plant in Hous- 
ton’s Greens Bayou area, as the first unit 
$25 million program. Scheduled 
go on stream in April, 1959, the plant will 
produce alkyd and polyester resins. A 
acre plant site was acquired from Diamond 


in a 


to 


At}. 


Alkali Co., owner of All Reichold’s pre- 
ferred stock. The new plant will em- 
ploy 5f 


Alaska-Yukon Refiners and Dis- 
tributor, Ltd., has awarded the 
Corp. of Canada, Ltd., 
struction contracts with a 
approximately $1 million 

The first contract calls for the engineer- 
ing and construction of a 3,000-bpd prod- 
uct separation and treating plant to be 
located at Haines Junction, Yukon Terri- 


Fluor 
two refinery 
total 


con- 
value of 
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Brown Fintube Modular Heat Exchangers 
.». REDUCE STORES BY 98% 


The typical refinery requires seven basic types Brown's complete interchangeability of parts 


of shell and tube heat exchangers with over 784 
different parts to meet the operating duties for 
pressures up to 600 psi! Standardized Brown 
Fintube modular units for the identical applica- 
tions require only 14 different parts. After the 
first Brown section is installed, the only addi- 
tional variable required for more units is a single 
return bend connector on the tube side! 


reduces stores inventory by 98%. One standard 
Brown unit can heat and cool anything from as- 
phalt to air. Sections can be assembled into one 
exchanger after another, serve as stores, or can 
be moved to another location when emergencies 
arise. Obsolescence is eliminated. Buy or specify 
a Brown section for your next job. 


FREE HEAT EXCHANGER MANUAL! 


Please send Bulletin 512 containing description, advantages, uses, speci- 
fications, details and selection dota on modular Brown Units. 
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NAME 
302 HURON STREET + ELYRIA, OHIO FIRM 
Telephone: FAirfax 3-3291 
ADORESS. 
city ZONE STATE 


BROWN FINTUBE co. 
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| tory, Canada. The second covers engineer- 
| ing and construction of a marine terminal 
The KROMO- ‘ OG Model K-55) ana ‘related facilities at Valdez, Alaska 
Engineer and design work is now pro- 
Opens new frontiers of research | ceeding and site survey and selection has 
| been completed. Site clearing and grading 
in gas and vapor chromatography | is slated for the immediate future and 
project completion is scheduled for Spring, 
1959. 


Compania Copetroleo, S. A., plans 
| to invest $25 million in a plant at Nue- 
| vetas, Cuba, in eastern Camaguey Pro- 

vince, to refine Venezuelan oil. The pro- 
| posed plant would have a capacity of 

18,000 bpd, with 75 percent to be ex- 

ported. If completed, the project would be 
| the first refinery in Cuba 


WIDE RANGE OF ANALYSIS— 


ANALYZES HIGH BOILERS 
TO 475° C. AND OVER! Reichold Chemicals, Inc., has begun 


| construction of a major phenol producing 
plant at Tacoma, Wash. The company’s 
Pacific Northwest division plans to specify 
a $4-5 million plant capable of producing 
60 million pounds of the chemical per 
year, following an initial production of 
about 30 million pounds 


20 0 LES OTE 


pion 


SENSITIVE DETECTORS— 


DETECTS FRACTIONS 
OF MILLIONTHS! | British Celanese Corp. plans a 40 


percent expansion of its Spondon, Derby, 

refinery. The plant produces ethylene, pro- 

pylene and a wide range of petrochemicals 

Work has already begun on the project, 

and completion is expected in 9 2 
months. 
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Jamaica Oil and Chemical Co., 
| Ltd., will build a 16,500-bpsd refinery on 
| Jamaica. The plant, to be near Kingston, 
| will be the island’s first, and will supply 

all its oil needs except lubricating oil. Uni- 
| versal Oil Products Co. handled basic de- 

sign for the $15 million refinery, and con- 
struction contracts are forthcoming soon 

A completion date of June, 1960 has been 

set by Jamaica Oil, a company in which 

Colorado Oil and Gas Corp. has a large 

interest 


sample, including fatty acids Dow Badische Chemical Co. will 
and compounds containing build a plant at Freeport, Texas, with 
hich 36 b construction to begin in early 1959. The 
as nigh as carbon atoms. plant, to be next to Dow’s Plant B, will 

All of the most advanced make products derived from acetylene. 
The new Burrell Kromo-Tog, Kromo-Tog features, plus Bureau of Mines has awarded The 
Model K-5, is offered as the tested innovations, have been | Fluor Corp. a contract to build a $12 mil- 
finest and most versatile re- incorporated in its outstand- Seer Ca te eee 
: j g : f Field of Cimarron County, Okla. Work on 
search instrument intheentire ing design. Two complete the plant will begin immediately, with 


field of modern gas and vapor systems include separate completion slated for August, 1959 
chromatography. columns, detectors, controls Shell Oil Co.’s German operation will 
It accurately analyzes and and fraction collectors. One a4 its - a ‘ sgn Pipl 
records the components of or two recorders, with or slation ef the Fiche Schnor scflamy uf 
almost any material which can without integrators, may be Hamburg. The new plant is slated to begin 


be reduced to a gas or liquid specified os required operation in November. Included in the 





BURRELL KROMO-TOG, NEW RESEARCH MODEL K-5 
K-5 KROMO-TOG With One Potentiometer Recorder Cat. No. 350-20 Send for your FREE copy of the 


Same With Automatic Integrator Cat. No. 350-22 New Petroleum Books Catalog con- 
K-5 KROMO-TOG With Two Potentiometer Recorders Cat. No. 350-23 tin ce ie f neat 
Same With Automatic Integrators Cat. No. 350-24 taining descriptions of many " 


Ask for Bulletin No. 837 pertaining to the Petroleum Indus- 
: try. Send your request to Book 


BURRELL CORPORATION Department, Gulf Publishing Co, 
Scientific Apparatus and Laboratory Supplies P. O. Box 2608, Houston 1, Texas. 
2223 FIFTH AVENUE, PITTSBURGH 19, PA. 
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Thirty years’ 
research devoted 
exclusively to... 


Aloyco’s specialized research .. . in the field and in the lab... brings you a wealth of 
metallurgical information for successfully solving your corrosives-handling problems. 


Coupled with continuing research in design, foundry and machining techniques, this Aloyco 
specialization results in new and better corrosion resistant valves for many specific applica- 
tions. One example above: Aloyco completely jacketed valves (the first ever to be integrally 
cast in high alloys) are designed for viscous liquids and other fluids difficult to move at 
room temperatures. ‘ VALVES 


l onger L esting 


, 
+, se 


Isn't your surest source of supply the one company with research, manufacturing and sales te a 
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all devoted to Stainless Steel Valves exclusively? 


ALLOY STEEL PRODUCTS COMPANY 


Linden, New Jersey 
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Who's Building... 





refinery are a 2-million ton distillation 
plant, a 550,000-ton cracking plant, two 
350,000-ton Platformers, and a 350,000- 
ton hydrogen desulfurization unit. 

At the same time, work is continuing on 
Shell’s big refinery at Gosford Rhine. The 
unit is to begin operation in the first half 
of 1960 


Coastal States Gas Producing Co., 
Corpus Christi, is planning a $500,000 
gasoline plant with a compression plant 
for storage in North Texas. The plant’s 
capacity will be 10 million cubic feet and 
should recover about 400 barrels of liquid 
hydrocarbons daily. 


Air Reduction Co. and Mastic Tile 
Corp. of America are planning to form 
Cumberland Chemical Corp., to produce 
vinyl plastics. The firm will build a $10 
million plant at Calvert, Ky. 


Magnolia Petroleum Co. has an- 
nounced plans for a major conversion job 
at its Beaumont refinery with an indicated 
multi-million dollar cost. Its thermofor 
catalytic reforming unit, completed three 
years ago, will be converted into a 20,000- 
bpd Sovoformer. The company said cost of 
the unit will be comparable to construc- 
tion of a new unit of moderate size. The 
present 272-foot T. C. R. will disappear 
from the plant skyline. The new Sovo- 
former will stand 130 feet high. It will use 
the same catalyst, consisting of nearly 80 
tons of platinum base material. The Fluor 
Corp. will handle construction 





Tear Sheets—Reprints 


Handling costs compel Gulf 
Publishing Company to make a 
charge of 25 cents per article 
for all TEAR SHEETS ordered. 
Such tear sheets will be sent, 
when available, if cash (or com- 
pany requisitions) is sent with 
the order. 

Small, individual orders for 
REPRINTS of articles will 
carry a 50-cent charge per copy 
WHEN AVAILABLE. Cash 
(or company requisitions) must 
also accompany these orders. 
The $1. price on some of our 
larger reprints will, of course, 
continue to apply. 

These price rules do not af- 
fect quantity orders (starting 
at 100 copies) of any article 
printed. Prices for these will be 
quoted upon request. 


Address: Reprints, 
Petroleum Refiner, 


Box 2608 
Houston 1, Texas 
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TRUSCON CHEMFAST 
Combats Extreme 
Corrosion Conditions ! 


An investment in Chemfast protection now will pay you main- 
tenance dividends for years to come. Check these Chemfast 
features . . . they'll save money for you! 


@ Contains Devran Epoxy Resin 

Resists Chemicals 

Exceptionally durable for interior or 

exterior 

e@ Resists excessive abrasion 

High Operating Temperatures — 

Up to 350°F. 

@ Available in functional, morale- 
building colors 

@ Chemical resistance effective on wood, 
metal and masonry surfaces 

e@ Apply by conventional methods 
including hot spray 





Truscon qualified representatives will provide prompt inspec- 
tion, color guidance and consultation without obligation. 


Send Coupon Now For Full 
Information! 
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iS SOMETHING 
YOU CAN CROW ABOUT... 





WARREN RESOURCES of Production, 
Transportation and Storage plus WARREN’S 
EXPERIENCE as a Specialist in its field 


form a Complete and Dependable 
ABILITY team . . . That is why the 


Light Hydrocarbons Industry 
naturally looks to WARREN 


for dependable deliveries of 


(whatever the grade, whatever the volume) 


WHEN, WHERE and the WAY you want it! 


TULSA, OKLAHOMA « Cable Addresses: STAVOLENE, WARREN 


EXPORT TERMINALS: CORPUS CHRISTI, PORT ARTHUR, BAYTOWN, 
TEXAS CITY AND WARRENGAS, HOUSTON, TEXAS, SAN PEDRO, CALIF. 














Alcoholism costs American 
industry more than $2 bil- 
lion annually. But to get the 
alcoholic to admit he has a 
problem is the most difficult 
part of his rehabilitation. 
Here’s how DuPont does it 


Gerald Gordon, M.D., 

and Dave “M” 

E. |. duPont de Nemours & Co. 
Wilmington Del. 


WHAT WOULD you think if you 
saw a man advancing his hand to pet 
a rattlesnake; a man who then 
punched you in the nose when you 
tried to warn him of the danger? 

The alcoholic behaves in what is to 
us just such an irrational manner. 
Yet in one sense his behavior is not 
irrational. 

A basic psychiatric principle is that 
all behavior is motivated. Even the 
most weird and seemingly self-de- 
structive behavior makes some sort of 
sense to the individual performing the 
act. It is almost impossible to deter- 
mine precisely what motivates any- 
one. Mostly we do not even under- 
stand our own motivations. 

If the man advancing towards the 
rattlesnake believed that petting it 
was not dangerous but would bring 
him happiness, then your interference 
would, in his eyes, justify the punch 
in the nose. Such thinking would be 
a delusion, and delusions exist even 
among apparently normal people. 

It is of course disastrous when de- 
lusions guide behavior, but the situa- 
tion becomes almost hopeless when 
the deluded individual can draw his 
associates and superiors into believing 
his delusions with him. Such is the 
situation when the alcoholic lies about 
his drinking and we laugh with, or at 
him. 


A Case History. Dave, our alcoholic 
counsellor. while on a visit to one of 
the company’s plants was discussing 
the drinking problem of an employe 
with the man’s superior. In the course 
of the conversation, the boss men- 
tioned that he had been surprised to 
find such a drinking problem in a 


As Management Sees It. . . 
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young man with an extremely bright 
future but that he had given him a 
“good dressing down and he would 
probably be all right.” Dave’s experi- 
ence having taught him that few al- 
coholics are ever really rehabilitated 
without outside help, suggested that 
perhaps he should talk with the man 
The offer was refused. 

Dave being a staunch A.A., took it 
upon himself to seek out the young 
chemist on a personal basis. His ap- 
proach was resented; the young man 
carried his complaint to his boss and 
Dave had his fingers slapped. 

Two years later the boss was trans- 
ferred and that 
the bright, young research man now 
looked a bit bleary-eyed and his work 
performance suffered. He de- 
moted, given a cut in pay, and at the 
moment his sun is very much eclipsed 
Although he himself resisted Dave's 


his successor found 


was 


November, 1958—PETROLEUM REFINER 





approach at the time, he is now very 
bitter, and rightfully so, because he 
was not forced to face his problem 
at the time it came to light. 

As with other medical conditions, 
the sooner the diagnosis is made and 
treatment started, the better the re- 
sults. 

It would appear then, that in ad- 
dition to the essential need of bring- 
ing the problem to light when alco- 
holism is suspected, a considerable 
pressure is often required to break 
through the alcoholic’s basic negative 
reaction to help. 


Don’t Do Enough. In far too many 
cases, supervisors make the grave mis- 
take of treating the condition too 
lightly. They hold back from doing 
anything and, worse still, frequently 
cover for the alcoholic. There is a great 
reluctancy to hurt the employe’s feel- 
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ings even when the facts point to a 
potential or actual problem. How- 
ever, more than the employe’s feelings 
are hurt when his drinking behavior 
finally becomes a management issue, 
or when he must be terminated. 

Another barrier to an early recogni- 
tion and diagnosis is with members of 
supervision who may be themselves 
heavy drinkers. Here there is a hesi- 
tancy to approach the subject on the 
grounds of being challenged about 
their own apparent drinking pattern. 

Through education and under- 
standing we have found that a num- 
ber of apparent heavy drinkers in 
supervisory groups have been most 
helpful in getting through to the 
problem employes. 

With a direct approach stating in 
effect, “I know I drink heavily at 
times and I know that other people 
know it, but as of this moment I am 
not in trouble. But my good friend, 
you are. Now let’s find out if this 
drinking condition has fire behind all 
the smoke.” 


Dave Speaks. The techniques for 
reaching the alcoholic as seen by the 
recovered alcoholic himself are ex- 
pressed by Dave. 

“Probably the most difficult part of 
alcoholic rehabilitation is to get the 
alcoholic himself to admit and accept 
that he has a problem. It seems pe- 
culiar that in this sickness, everybody 
runs from help. 

“The alcoholic with possible 
thought of cancer, tuberculosis, or any 
other illness will seek the best com- 
petent medical assistance, but in this 
drinking problem, the alcoholic in- 
variably runs from anyone who tries 
to help him. He is very curt, often 
very rude to people in the family or 
close friends who suggest or even in- 
timate he is drinking too much. He 
lies about his condition, finds all kinds 
of excuses, puts emphasis on the fact 
that other people drink more than he 
does, with a ‘why pick on me atti- 
tude.’ 

“It is terribly important for people 
interested in rehabilitation to make 
the first approach a positive one. Even 
if the alcoholic is not ready to admit 
or accept his condition, at least a 
good seed is planted so that when he 
is ready, he will at least have some- 
thing to come back to. 

“The most convincing salesman in 
getting through to the alcoholic is 
John Barleycorn. If a relative, boss, 
or friend ever hurt an alcoholic a 
fraction as much as he hurts himself, 
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that individual would be apt to get 
his throat cut. We surely need more 
techniques to bring about the motiva- 
tion to stop drinking or to maintain 
sobriety. 


When He Dries Out. “We try to 
never speak to an alcoholic while he 
is drinking, unless the condition is so 
very bad that he is asking for help. 
Then of course, it is usually advisable 
and necessary to put him under a 
doctor’s care or in a hospital until he 
dries out. This is the best time to 
reach many people, when their al- 
coholism is out in the open and you 
catch them with their defenses down. 
After the alcoholic has been dry for 
a few weeks he regains his health and 
confidence and begins to feel that 
this time it is going to be different, 
and then, once again it is difficult to 
get through to him. 

“Actually, it is not too hard to stop 
drinking. Many alcoholics do stop 
whenever they go broke, get very sick, 
or are put in jail. The need is to find 
a way to ‘stay stopped.’ Frankly until 
the alcoholic wants to help himself, no 
one can help him. That thought 
should be gotten over early. It is very 
important in talking to the potential 
alcoholic to make clear that alcohol- 
ism is not a moral offense, a weak- 
ness of will, or symptom of degener- 
acy. As soon as the alcoholic stops 
drinking, he is often a somebody. He 
has ability, he has drive, he has will 
power and, in most cases, he has 
character. 


What Type of Person. “The alco- 
holic is anything but degenerate. He 
is overambitious. He is a perfection- 
ist. He is an idealist. He is usually a 
very good craftsman, a good operator, 
a good mechanic, or a good profes- 
sional man. The fact may be stressed 
that in the ranks of Alcoholics Anony- 
mous there are brilliant writers, ac- 
tors, lawyers, judges, physicians, psy- 
chiatrists, and ministers and priests, 
who are all alcoholic. It must be got- 
ten across to the potential alcoholic 
that his condition is a sickness which 
only he can treat, but experience 
shows that few alcoholics really re- 
cover without some expert outside 
help. 

“The danger in calling alcoholism 
a sickness lies not within the indi- 
vidual, but with well-meaning associ- 
ates who may use ‘sickness’ as an 
excuse for continuing to treat him as 
an incompetent weakling. 

“Many alcoholics, when they are 
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not drinking, are wholesome people. 
As a rule they are usually shy, self- 
conscious and may have an inferiority 
complex. But they often do have abil- 
ity. It is terribly hard for the active 
alcoholic to see his condition, to know 
his ability, to appreciate the things 
that he has done well, or to admit 
that here is one area of his life over 
which he has no control. 


Point of Contact. “The great suc- 
cess of Alcoholics Anonymous has 
been that one recovered alcoholic has 
a line of transmission to another one. 
The uncontrolled alcoholic is the big- 
gest liar in the world. He rationalizes 
all his errors. He finds excuses. 
Strangely, his lies are more convincing 
and therefore more damaging to him- 
self than to anyone else. 

“The wife of one of our alcoholics 
had left him, taking the three young- 
sters and most of the furniture. I was 
asked to go and see him. I said ‘I 
understand you’ve got quite a drink- 
ing problem.’ ‘Oh no,’ he said, ‘I can 
get all I want to drink. My problem 
is paying the rent.’ That is a typical 
answer to many active alcoholics. 

“Then there is the story of the wife 
who took her husband to see the 
movie The Lost Week-End, which 
made a lot of people realize they were 
drinking in the same pattern as the 
character in the picture. Anyway, the 
husband had been very quiet. On the 
way out, his wife said, ‘I hope you 
got a lesson out of seeing that movie.’ 
He was still very quiet. She continued, 
‘I brought you here especially to see 
that movie, to get a lesson out of it.’ 


‘Honey,’ he responded, ‘I’m going 
to make you a solemn promise. I’m 
never going to see another movie as 
long as I live.’ While these are amus- 
ing stories, they illustrate the tragic 
blindness of so many alcoholics. 


Self Analysis. “The ace in the hole 
to remember as far as helping to 
reach the potential and actual alco- 
holic is that he is the most unhappy 
person in the world. Use should be 
made of this knowledge. In many 
instances, he has lost his self-respect 
and his pride. He hates himself. An- 
other thing, too, is that the alcoholic 
sees the writing on the wall months 
and years before he will ever admit it 
to himself. 

Probably the most important thing 
for a person interviewing or talking 
to the alcoholic is to have a deep and 
sincere sympathetic understanding. A 
very good approach right at the onset 
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is to tell the alcoholic very frankly, 
‘T’m not trying to make you an alco- 
holic—maybe I can keep you from 
becoming one.’ In most cases a person 
will relax at that thought. 

“The next thing, particularly in 
industry, is to make it very clear that 
you are not too much interested in 
the individual’s job, his position or his 
length of service. We do make it clear 
in our work that our Company is very 
much interested in his job. After all, 
we do have an investment in him, in 
his years of experience, often his 
know-how. The Alcoholics Anony- 
mous counsellor’s only interest lies in 
his sanity and his life, and both are 
at stake if he continues to drink. 

“The employe should be made to 
realize what would happen if he quit 
or lost his job. Even if he took a bet- 
ter one and continued with this same 
pattern of drinking on the new job, 
how long would he last? Often he is 
told that we would sooner have him 
lose his job, than lose his life. 

“You can never tell how a man 
will react to this suggestion that he is 
becoming an alcoholic. Sometimes he 
will break down and cry. Sometimes 
he will try to laugh it off. And some- 
times he will become angry. 


Case of the Young Engineer. “For 
two years we had been aware of the 
strange behavior of a brilliant young 
engineer. The man would be absent 
from work regularly on Mondays. Re- 
ports came in that he often drank to 
excess at parties, made a fool of him- 
self, embarrassed his friends. His be- 
havior grew worse. He would disap- 
pear for three or four days at a time. 
He began to walk off the job in the 
middle of the day. Then we heard 
that he had gone off on a three-week 
bender. 

“As usual, everyone knew about 
this man’s drinking problem but the 
man himself. But everyone shied away 
from bringing him face to face with 
his problem, until one day, in desper- 
ation I bluntly asked him to come to 
Medical to see me. He was of course 
suspicious and on guard since I am 
not a Medical man but he agreed to 
come. I said to him ‘A great many of 
your friends are much concerned over 
your drinking and think I can help.’ 

“The engineer became angry. He 
fairly jumped from his seat. He was 
indignant and shouted that he had 
never been so insulted in his life and 
that we could be sure this would be 
reported to our superiors. Then he 


started for the door. I said, ‘Before 
you go, I want to tell you one thing. 
You're acting too strangely, mister. 
Either you have a problem with al- 
cohol, or you’re nuts.’ It was a pretty 
rough thing to say, but the engineer 
stopped. “You don’t give me much 
choice, do you?’ he said. 


Tough Decision. “The employe 
changed abruptly. His eyes sort of 
watered up, he came on back and sat 
down and said, ‘You know it’s the 
hardest thing in the worid to have to 
admit that you can’t handle your 
liquor.’ I replied, ‘It is probably the 
hardest decision you will ever have to 
make.’ Then he said, ‘I suppose I 
should assume that I am a little bit 
alcoholic.’ 

“Well in your case, that is a very 
good assumption. But this thing of 
being a little bit alcoholic—have you 
ever heard of a woman who was a 
little bit pregnant? Either you have 
a problem with liquor or you don’t 
have. It isn’t a question of being a 
little bit. If the problem is there at 
all, it is just a matter of time. As far 
as the company is concerned, your 
condition is just as obvious as if you 
were eight and a half months’ preg- 
nant.’ This employe recovered in due 
course. 


Choose Right Words. “It is very 
important when first speaking with a 
potential or actual alcoholic to leave 
out as much as possible the word 
‘alcoholic.’ That word seems to scare 
or freeze a lot of drinkers. For most 
people, it has the most degrading 
connotation. Often it is best to use 
the words ‘problem drinker’ or say 
‘is drinking a problem with you” The 
first words of the suspect are fre- 
quently, ‘I want you to know that I 
am not an alcoholic.’ 

“There is a constant need to help 
the alcoholic save face. He has already 
hurt himself so terribly that he is 
usually a very lonely person. He may 
have a large family. He may be pretty 
active in the community, in his 
church, and yet in himself he is des- 
perately lonely. He needs to find some- 
one with whom he can open up—to 
share with—to talk things over with. 
He needs to know that he is needed 
and wanted; that he is appreciated. 
But under the influence of alcohol 
he is of little use to either the com- 
pany or himself. 

“As an A.A., I have found many 
employes grateful to the company for 
the help we have been able to give 
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to wives and members of their fami- 
lies, for after all, an employe worried 
over the drinking problem of a close 
relative, is not giving his best atten- 
tion to his job.” 


A New Approach. Dr. George H. 
Gehrmann, recently retired medical 
director, introduced an A.A. repre- 
sentative into the DuPont Medical 
division after many years’ awareness 
of the seriousness of the alcoholic 
problem in industry. 

In an article written for Perro- 
LEUM REFINER, July 1955, he reported 
that the company had used all the 
then standard approaches with the 
usual failures. In 1943, he investi- 
gated A.A. and being impressed with 
its results, brought Dave into the com- 
pany as an alcoholic counsellor. Dave 
is an A.A. himself, and in dealing 
with the individual, acts as such since 
one of the basic tenets of A.A. is the 
complete freedom to help his fellow 
man. 

As a company representative, Dave 
must advise management, but he 
works with the alcoholics as a fellow 
sufferer. In our experience we have 
found no conflict of interests. For 
after all, it is in the company’s in- 
terest to have a “whole” human being 
occupying a job rather than one who 
is frequently in a partial state of 
anaesthesia. 


Familiar With Needs. Perhaps the 
major value of using a rehabilitated 
alcoholic as an advisor, is his under- 
standing of the negativism involved 
and the patience to keep on working 
with an individual regardless of the 
slips and rebuffs. He is familiar with 
the crying need and desire for help, 
and this difficulty is encountered in 
admitting that he needs help. 

A speaker at an A.A. meeting once 
pointed out she had been drinking 
desperately for 18 years, all the time 
seeking help and never finding it and 
related how resentful she was even 
after all these years when an A.A. 
tried to help her. 


Doesn‘t Infivence Drinking. Alco- 
holism, to say the least, is a “peculiar” 
problem, little understood. As a psy- 
chiatrist I have recognized deep- 
seated emotional problems in the al- 
coholic and have worked with many 
victims; in some my results have been 
satisfactory in improving the person- 
ality conflicts, yet the improvement 
has not influenced the drinking. I am 
aware that other psychiatrists have 
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been successful in treating alcoholics, 
and that groups other than A.A. have 
been able to help individuals achieve 
sobriety. However, my experience in 
DuPont has been exclusively with 
Dave and through him, A.A. 

We in DuPont have no more of an 
alcoholic problem than any other 
similar group of people, but we do 
have our proportionate share. Sta- 
tistics in sociological fields are diffi- 
cult to obtain and more difficult to 
evaluate. However, fairly close check 
reveals that we have been successful 
in rehabilitating between 50 and 65 
percent of those who have come to our 
attention and who have received their 


help through A.A. 


Two Hurdles. There are two essential 
hurdles to be overcome in rehabilita- 
tion of the alcoholic. First the diag- 
nosis must be established and this is 





Dr. Gerald Gordon is chief of the 


Psychiatric section, Medical divi- 
sion, E. I. du Pont de Nemours & 
Co., where he has been on the staff 
since 1946. He received a B.A. de- 
gree from the University of Ala- 
bama, where he attended medical 
school for two years. He received 
his M.D. degree from the Univer- 
sity of Louisville Medical School. 
After two years of private practice 
he worked in emergency medical 
service in England in 1941, and 
from 1942-45 was a medical officer 
in military psychiatric hospitals in 
England. After the war he had a 
private psychiatric practice in Wil- 
mington for a year before joining 
Du Pont. Dr. Gordon is a member 
of the AMA, American Psychiatric 
Association, and the American 
Academy of Occupational Medicine. 


Dave “M” was, for 12 years, an 
active alcoholic with many tragic 
and humiliating experiences. Once 
a patient in two mental hospitals, 
he has now enjoyed 18 happy years 
of sobriety in Alcoholics Anony- 
mous. A native of Ireland, Dave 
“M” was educated in England. For- 
merly an assistant at a Long Island, 
N. Y., tennis club, he was a tennis 
coach for many years. For 15 years 
he has been Du Pont’s specialist in 
theories and remedial applications 
as practiced by members of A.A 
He travels widely to consult with 
company officials on how to offer 
relief to affected employes 
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not always as easy as it might appeat 
at first glance. The diagnosis is made 
difficult as Dave pointed out, by the 
very cleverness of the victim. There is 
for example the case of the manager 
who had a stamp of his signature 
made so that he could sign letters on 
bad days without evidence of tremor. 

Another stumbling block to early 
diagnosis, is the misguided humani- 
tarianism of wives, bosses and associ- 
ates, who want to cover up for the 
victim. Obviously none of those trying 
to be helpful by protecting the alco- 
holic ever think their problem through 
or they would recognize that the man 
with the drinking problem follows an 
inevitable downward path to failure 
or death. 

The break 
through the powerful self-destructive 
drive of the alcoholic which is almost 
incomprehensible to the non-problem 
drinker. How many times we hear of 
families or supervisors crying out in 
frustration, “Can’t he see what he is 
doing to himself?” 

The 
fold; no, he 
doing to himself; or yes, he can see 
the inevitable self-destruction ahead, 
and that is what he seeks. In eithe: 
event, the individual is almost never 
aware of the deep-seated motivations 
which drive him to his activities. 


second hurdle is to 


this 
cannot see what he is 


answer to may be two- 


Must Have Help. Alcoholism, even 
in the limited state of our present 
knowledge, is a treatable condition. 
The victim almost never gets well of 
his own accord, for he cannot, since 
the sickness is in the very mind he 
needs to lead him to recovery. With- 
out outside help he cannot at first at- 
tain the objectivity to see his own be- 
havior in its true light. 

But first it must be smoked out and 
then, if necessary, external incentive 
to recovery must be sought and found 
even where the individual obstructs 
efforts. 

One rehabilitated alcoholic tells me 
how he was sent to a psychiatrist early 
in the his drinking, but 
quickly maneuvered his wife into be- 


course of 


ing the patient while he merrily con- 
tinued his drinking. 

No one will admit more readily 
than the rehabilitated alcoholic 
very slippery the active alcoholic can 
be, consequently he is the best quali- 


how 


fied to avoid the traps and pitfalls 
laid by the drinker. It is once again, 
the old axiom that it takes a crook to 
catch a crook. 
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No Compilation. Much has been 
written in recent years about the prob- 
lem of alcohol; its devastation, its 
magnitude, hence no attempt is being 
made here to the available 


mass of data. For those who see, the 


review 


problem is apparent, and none are so 
blind as those who will not see. 

Perhaps a good rule of thumb might 
be that any organization will have 
three serious or potentially serious 
alcoholics for each one hundred em- 
ployes, both management and wage 
roll. 

It is essential to make the diagnosis 
early, which is best accomplished first 
by the immediate supervisor who 
should consult with Medical personnel, 
and if possible with a member of A.A 


A.A. Members Help. A.A. is by 
now such a widespread organization 
that almost any industry will have 
several members already on its pay- 
roll. The essential anonymity they 
maintain makes it likely that many 
will be unknown to their own man- 
agements. However, if sought or even 
encouraged to come forth for the pur- 
pose of aiding a fellow sufferer, they 
are only too eager to help in any way 
possible even in establishing the diag- 
nosis. Those who live and work in the 
community are very apt to know well 
who are the problem drinkers in the 
community. 

Dave many letters from 
A.A. members in other industries all 
over the world who in gratitude for 
their own sobriety and the new and 
gratifying way of life, want to know 
how they can get their own manage- 


receives 


ment to become more aware of the 
problem in their individual industries 
They want management to do some- 
thing about it. Any manager could 
get tremendous assistance in evaluat- 
ing the alcoholic problem in his own 
unit by contacting the local A.A 
group. In any event, it would be most 
enlightening for any member of man- 
agement or supervision, to attend an 
open meeting of A.A. 

Should an employe drink himself 
to death, commit suicide or only be 
fired, it is a great comfort to know 
that we have exhausted every effort 
to help the man. 

Management has a basic duty to 
the individual, the organization and 
itself to do everything possible to re- 
habilitate the alcoholic. and if every 
other resource fails, to fire him—for 
that may be the one last desperate re- 
sort that will save the man’s life. 


_~_— 
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HOW YOUR PLANT CAN PROFIT FROM THIS MAN’S 
SKILL. Dowell engineers are experts in the use of chemical 
solvents to remove scale and sludge—those profit-robbing 
deposits that cut the capacity of your process systems, tanks, 
piping. Using the Dowell method of chemical cleaning you 
get more throughput, less down time—to make possible 
greater overall plant efficiency 

Here’s how one corporation employed the skill of the 
Dowell engineer and his group: Following construction 
and before the plant was put on stream, the company 
called in Dowell to remove mill scale. 

Total cost of this mill scaling service was $5000. Once 
in production the plant did not have a single major shut- 
down for maintenance due to mill scale. Management 


of the plant credits Dowell service with helping them net 
an operating profit of somewhere between 10 and 20 
times the cost of the chemical cleaning. That amounted 
to between $50,000 and $100,000 the first year 

With Dowell service you get 15 years experience in 
chemical cleaning, full lines of equipment and chemicals— 
plus an engineered job—performed by trained crews 

Every type of industry can profit from Dowell methods 
of chemical cleaning. Ask your maintenance and operating 
engineers if they have all the facts—the profit possibilities 
—on Dowell service. DOWELL—A SERVICE DIVISION OI 
THE DOW CHEMICAL COMPANY. Headquarters d 
research center, Tulsa, Oklahoma; 165 offices and stat 
to serve you 


Chemical cleaning services for industry 
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How to Invent: Part 4 


Why Learn to Invent? 


“The most beautiful thing we can experience is the mys- 


terious. It is the source of all true art and science.” —Albert 


Einstein 


Forrest E. Gilmore 
Independence, Kansas 


IT IS a well established principle of education that 
one learns what he wishes to learn. Therefore, even learn- 
ing must be sold. If you believe learning how to invent 
will help you financially, socially, professionally or in any 
other way, you will become interested in it; otherwise 
you will surely reject it. 

If this self interest carries you far enough toward being 
an inventor, you are almost sure to obtain the feeling 
of achievement which goes with successful creative think- 
ing. Ultimately, this new interest may be your strongest 
drive in learning and preparing for inventing. When this 
time arrives, you are a confirmed inventor; it becomes 
a pleasant habit and so much a part of your personality 
that you are really alive to: 

What is going on in science. 

What is going on in industry. 

What is going on around you. 

What is going on in your job. 

What is going to happen. 

The opportunity to improve things. 

The use of your imagination. 

The use of effort. 

The use of reading for information. 

The use of observing for knowledge. 

The use of thinking for understanding. 

Doing for success. 


Look to the Masters. As people have different ap- 
proaches to studying, so they also have different ways 
of inventing. You should be acquainted with how the 
mind works in many successful inventors; the fundamen- 
tals of invention; and some successful techniques or sys- 
tems to help in inventing. In this way, you ave prepared 
to start practicing inventive thought and preparing a 
system of inventing suitable for your particular mind and 
environment. 
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Devising this system is one of your first and most im- 
portant inventions, and is a step in the right direction 
in learning how to invent. It should be revised or else 
a new one should be prepared as your inventive ability 
increases or as your environment changes 


The Reasons Why. The strongest motivation for one 
person to invent might have little effect on another, so 
any list of motivations could not be put in order of im- 
portance. Also, a list of reasons as to why engineers should 
strive to become inventors and to understand the inven- 
tive process would not apply to all. 

Reasons and motives are not strictly synonymous al- 
though herein we have so treated them. For those busy 
persons who like their informative reading condensed, 
I have tried to list as concretely as possible some of the 
reasons engineers should strive to become inventors or 





“Anticipated financial rewards offer motivation for 
invention” 
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why they should at least understand the inventive process. 
1. To improve financial opportunities. 
2. As a means to demonstrate superior ability and thus 
stimulate promotion. 
3. To help those get out of the rut of being known 
only as an expert in some narrow line of work. 
4. To improve ability to supervise creative engineers. 
5. To broaden interest and thus stimulate learning in 
new fields. 
6. To attain fame through invention. 
7. To experience life more fully. 
8. To increase ability to function as an engineer. 
9. To become more successful socially. 
10. To better anticipate the future. 
11. To stimulate achievement. 
12. To satisfy some internal urge to do something really 
useful for mankind. 


To Fill a Need. The mystery of creation is as fascinat- 
ing a study as you can find. It deals with how ideas are 
born and grow; and you can see how inspiration, direc- 
tion and patience each has its important roles. Inventors 
usually invent in the fields in which they are skilled and 
where their inventions will fulfill a real need. Their in- 
sight into the need for improving something familiar to 
them usually motivates their thoughts. This has given 
rise to the old saying that “Necessity is the mother of 
invention.” 

The process will usually work something like this. First, 
the engineer is dissatisfied with the process or equipment 
and is consciously thinking of what might improve it or 
be of use in its place. He bases his thoughts on knowl- 
edge obtained by study, observation and experience in 
the proper field plus what knowledge he has of other 
fields. Then comes the incubation period, i.e., sleeping 
on it, and finally the conscious examination and improve- 
ment. 

Invention results from the attitude or habit of the in- 
ventor which causes him to think intensely about what- 
ever interests him the most. Eventually he comes up with 
either an improvement or something new and better. 

The inventor’s mind is always exploring, always crav- 
ing discovery and realization; constantly trying to clarify 
things. He is always mindful that the usual is often not 
the best and is justified solely by its utility. The engineer 
who adheres too firmly to standardization has no chance 
to create anything. 

The desirable result is not something novel but rather, 
an invention needed by society. Sometimes an invention 
is made which has no apparent usefulness, however, the 
inventor nearly always feels that there must be some use- 
ful application which in time will become apparent. Such 
an invention, however, is not patentable in the U.S. be- 
cause of its lack of usefulness. 


Stake Your Claim. Tremendous changes are taking 
place in the social structure of the world and at an in- 
creased rate. Who knows what it will be in a few years? 
In 1928, Willis H. Carrier said, “The direction of prog- 
ress must be toward the unique. That which is econom- 
ically impossible or technically impractical today may 
be commonplace tomorrow.” Inventors are the pioneers 
of the future and figuratively speaking they should be 
able to “stake out the best claims.” 

Albert Einstein wrote in Mein Weltbild, “The most 
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“Sometimes an invention has no apparent useful- 
ness, however the inventor nearly always feels that 
in time, a use will be found.” 


beautiful thing we can experience is the mysterious. It 
is the source of all true art and science. He to whom this 
emotion is a stranger, who can no longer pause to won- 
der and stand rapt in awe is as good as dead; his eyes 
are closed.” 

Of course, the greatest interest of man is self interest 
and therefore, the prime motivation of invention is defi- 
nitely the anticipated financial reward which can be very 
great. For instance the world’s first billionaire, Henry 
Ford, attained his vast fortune through invention 


Reward and Recognition. The motivation of inven- 
tion for engineers in various organizations varies greatly. 
In Research and Development departments invention is 
expected and promotion to some extent at least depends 
on it. In other departments there is usually some set re- 
ward for inventive ideas submitted and accepted; some- 
times further recognition. The trend seems to be toward 
encouraging invention by increasing the motivation. 

Typical of the progressive plans is one adopted by the 
Fairchild Camera and Instrument Corp. All patent ap- 
plications receive publicity through the employee news- 
paper and through circulation of copies to top company 
officials and engineering personnel. Certificates suitable 
for framing are given the inventors and the Chairman 
of the Board pays a visit to the inventor at his workplace. 
A plaque is awarded the inventor of the best invention 
of the year together with a personal gift at an annual 
banquet. 

Once you feel motivated—that is, you actually feel that 
you want to invent, you’re ready for “Your First Inven- 
tion—A System” which will be presented next month. 


Next month in PETROLEUM REFINER, Mr. Gilmore 
will present “Your First Invention—A System,” Part V 
in this series on “How to Invent.” This article will discuss 
such highly interesting and informative subjects as: 

1. Mental stumbling blocks to invention. 

2. Permanent records for ideas. 

3. The proper time for inventing. 

4. Looking into the future for inventions. 

5. Reversing the normal workings of thought. 








BLAW-KNOX has what it takes—to provide these p 


ucts and services 


Large chrome moly pipe being readied for ship- of computing stresses in power piping systems is now 


ment to new generating station. Making a right 
angle bend followed by a 24 degree, 18 foot bend in this 
heavy 27% inch chrome moly pipe required all the 
skill and modern facilities of the Blaw-Knox power 
piping shop. Before shipment, piping is heat-treated 
and ultrasonically tested with a radar-type device for 
detection of any defects. 


available to consulting engineers, companies, and in- 
dividuals responsible for the design of power piping 
systems. By the use of an electronic computer this 
method cuts calculating time from months to a day; 
assures full accuracy to six significant figures; and has 
no limitations on the complexity of the system. Write 
for further information about our new “‘6 x 6”’ Flexibility 


A new Blaw-Knox “6 x 6”’ Flexibility Matrix Method Matrix Method. 


qTwo-way control over movement of 
piping is provided by Blaw-Knox func- 
tional spring hangers with the patented 
internal swivel action—shown in this 
modern outdoor generating station. Our 
experienced engineers are available to both 
design and make recommendations for 
your hanger requirements. To get full 
information, write for Catalog No. 54. 


Each year serious fire strikes one} 
out of every seven manufacturing firms 
in this country. Be safe. Let a Blaw-Knox 
fire-protection engineer study your needs 

and explain how you can pay for the 
system on our lease or deferred payment 
plan. To get more information send for 
Bulletin No. 2426—‘Fire Can Destroy 
Your Business.” 


BLAW-KNOX COMPANY 


Power Piping and Sprinkler Division 
829 Beaver Avenue « Pittsburgh 33, Pennsylvania 
Complete facilities for prefabrication and erection of piping systems for all pressures and temperatures 


... complete line of standard and custom-engineered pipe hangers, supports and vibration eliminators 
... complete line of automatic sprinkler systems for standard and special hazards 
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“QUICK...HAND ME MY 





\ 7 | 


IMIG 


THE PIPE 
FAS RICATION 
INSTITUTE 


= 


1 Machining Backing Rings for Butt Welds 
2 Dimensioning Welded Assemblies 

3 Linear Tolerances, Bending Radii 

4 Shop Hydrostatic Testing 

5 Cleaning Fabricated Piping 

6 Built-up Weld Metal Bosses 

7 Welded Nozzies—Spacing 

8 Preheat-Postheat Before, After Welding 
9 Arc-Welding Dissimilar Ferritic Steels 
10 Stress Relieving Practices 
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P.F.1. Standards’’ 


The gent in the helicopter would really be 
“up-in-the-air” if he couldn't find his P.F.1. Standards. 


Experience has taught him that the use of 

P.F.1. Standards saves time and money in the design, 

particularly in the fabrication and erection of hig 

pressure — high temperature piping. 

These standards, compiled by the Engineering 

Standards and Metallurgical Committees, are daily 

proving their worth from the design-drawing 
oard stage through to final application of 

prefabricated piping in many types of industries. 

Write for all ten P.F.I. Standards or indicate 

in the coupon below which ones could 

be helpful in your particular field. 


THE PIPE FABRICATION INSTITUTE 
Devoted to the Technical and Economic Problems in Piping 
ONE GATEWAY CENTER, PITTSBURGH 22, PA. 





Please send me the P.F.I. Standards indicated 
1 BS seer Goo: 6 7-5... we 
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Capital Expenditures—How Effective ? 


Here are three ways to measure effective oil company 
growth—and how each company ranks for every dollar 
of capital investment since World War II 


Dr. David M. Himmelblau 


Chemical Engineering Department 
The University of Texas, Austin 


HOW EFFECTIVELY have oil 
companies been utilizing their capital 
expenditures since World War II? 
The answer to this question is given 
in terms of the increase in market 
value and the increase in appraisal 
value for each dollar of capital ex- 
penditure for more than forty oil and 
gas companies. The companies in this 
survey include some international 
giants as well as several smaller inte- 
grated and refining companies. 

Growth presumably results from a 
definite and preconceived plan of 
operation directed by those who 
guide and manage a company. How- 
ever, the question of how to measure 
this growth and how to compare the 
growth of various companies con- 
ducting approximately the same type 
of operation is wide open to debate. 

The criteria of success or failure 
of company policy toward expansion 
may be different if you are a stock- 
holder than if you are an officer, 
employe, customer, banker, account- 
ant, or lawyer. A publicly held cor- 
poration can be evaluated in terms 
of its financial] statements, credit rat- 
ings, dividends, earnings, market 
price of its stock, as well as many 
other criteria. For our purposes, how- 
ever, only three criteria will be em- 
ployed: 

1. The increase in market value of 

the common stock for each dol- 
lar of capital expenditure. 


2. The increase in the appraisal 
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value of the company for each 
dollar of capital expenditure. 

3. The increase in the net book 
value for each dollar of capital 
expenditure. 


Long Range. Normally, an investor 
will make capital expenditures with 
the expectation of receiving a return 
of income and/or capital apprecia- 
tion of his holdings. If the growth of 


Sample Calculation Using All Three Methods 


Appraisers Method (Texas Company) 


Base year value (1957) 


Decline in value through exhaustion of properties 


Residual value (1957) 
Current value (1957) 


Millions $ 
$2,549* 
1,623* 
926° 
5,270* 


Difference between current (1957) value and residual 


value as of 1957 
Capital expenditures during period 


4,344 
2,464 


Change in value per dollar of capital outlay 1.76 
(a) Based on appraised values of John S. Herold, Inc. 
(b) Before adding capital expenditures for period. 


Comparison of Incremental Market and Book 


Value Method (Texas Company) 


Capital shares Dec. 1947 
Market price Dec. 1947 
Book value Dec. 1947 


Market Val. 
(Millions $) 


Book Val. 
(Millions $) 





13,461,096 


$60.00 
$15.89 


Market value 1947 (shares times price) 
Book value 1947 (shares times book value) 


Capital shares Dec. 1957 
Market price Dec. 1947 
Book value Dec. 1957 

Market value 1957 

Book value 1957 


55,937,424 


$63.00 
$36.46 


2,039.5 


Incremental increase in market value 


Incremental increase in book value 
Increase in market value per dollar of 


1,825.6 _ 


capital expenditure ($2,464,000,000) 


Increase in book value per dollar of 
capital expenditure 


0.74 
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an enterprise is to be really called 
successful, therefore, it should yield a 
long-range return which is greater 
than that which could be obtained by 
some other investment involving ap- 
proximately the same hazards. 

In the oil industry, dividend yield 
is low, and more attention is directed 
toward capital appreciation, One way 
of obtaining some measure of a com- 
pany’s progress, therefore, is to take 
the increase in the total market value 
of the common stock during a given 
period and divide it by the dollars 
spent on capital improvements in the 
same period, 

Another method used to evaluate 
the effectiveness of capital expendi- 


TABLE 1 


RANK ACCORDING TO CHANGE 
IN MARKET VALUE PER DOLLAR OF 
CAPITAL EXPENDITURE 


COMPANY 

Louisiana Land 

Creole 

International Pet. 
Standard Oil (NJ.) 
Humble 

Texas Gulf Prod. 
Superior 

Amerada 

imperial 

Gulf 

Signal 

Standard Oil (Calif.) 
Texas Co. 

Seaboard 

Shell 

Texas Pacific Coal 
Shamrock 

Socony 

Continental 

Argo 

Cosden 

General American 

Sun . : 

Richfield .. 
eee 
General Crude 

Ohio 

Skelly 

Sinclair 

Pure a 
Standard Oil (Indiana) 
Standard Oil (Ohio). . . 
Atlantic Ref. 
Union . ee 
Anderson-Pritchard 
Cities Service 

Plymouth 

Tidewater . 17 
Middle States (.34) 


Note: Data incomplete for Southland, Hon- 
olulu, and Royal Dutch Pet. 
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tures is to see what expert appraisers 
estimate to be the increase in the 
residual value of an oil company. 
This value, divided by the capital ex- 
penditures in the same period, will 
give the increase in appraisal value 
per doilar of capital expenditure.* 

The third criteria used to deter- 
mine the progress of each oil com- 
pany is to measure the increase in 
book value per dollar of capital ex- 
penditure. 

In order to clarify the differences 
between these evaluation methods, 
sample calculations for each of the 
three criteria are contrasted in the 
box for The Texas Company. 


TABLE 2 
RANK ACCORDING TO CHANGE 
IN APPRAISED VALUE PER DOLLAR 
OF CAPITAL EXPENDITURE 


Change per 
$ CAP. EXP. 


.. 8.10 
. 3.10 
2.60 


COMPANY 
Louisiana Land 
General American 
Creole 

Southland 2.30 
Honolulu .. 2.28 
Argo 2.22 
Texas Gulf Prod. 2.12 
Richfield 2.02 
General Crude 1.87 
Texas Co. 1.76 
Humble 1.71 
Standard Oil (N_J.) 
Shell 

Gulf 

Standard Oil (Calif.) 
Royal Dutch Pet. . 
Continental 
Amerada 

Ohio 

Skelly . 
Standard Oil (ind.) 
Pure .. 

Socony 

Cities Service 
Anderson-Pritchard 
Shamrock 

Texas Pacific Coal 
Cosden 

Superior . 

Union 

Plymouth 

Imperial 

Sinclair 

Seaboard 

Sun : 
Standard Oil (Ohio) 
Phillips fut 
International Pet 
Atlantic Ref. 

Signal 

Tidewater . 

Middle States 
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individual Ratings. Table | lists the 
oil companies in order of performance 
as measured by their increase in mar- 
ket value per dollar of capital expen- 
diture. Table 2 ranks them according 
to their change in appraisal value 
and Table 3 shows their standing 
from the viewpoint of change in book 
value per dollar of capital expendi- 
ture. 

Although the performance of Lou- 
isiana Land seems to be far and above 
the other companies, its good luck 
stems largely from ownership of acre- 
age in a prolific area which other 
companies agreed to develop with 
Louisiana Land retaining a royalty 
interest. Creole Petroleum can at- 
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TABLE 3 
RANK ACCORDING TO CHANGE 
IN BOOK VALUE PER DOLLAR OF 
CAPITAL EXPENDITURE 


Change per 
COMPANY $ CAP. EXP. 


General American . 2.03 
Standard Oil (N_J.) 1. 
Lovisiana Land 1. 
Cities Service 
Standard Oil (Calif.) 
Honolulu 

Gulf 

Standard Oil (Ind.) 
Pure 

Socony 

Skelly 

Ohio 

Texas Co. 

Humble 

Argo 

Signal 

Creole 

Phillips 

Texas Gulf Prod... 
Texas Pacific Coal 
imperial 

Sun 

Shell 

Atlantic Ref. 
Richfield 

Tidewater 

Sinclair 

Amerada 
Continental 
Seaboard 

Plymouth 
Anderson-Pritchard 
Union 

Shamrock 

Standard Oil (Ohio) 
General Crude ‘ 
International Pet. 38 
Superior 21 
Middle States JW 
Cosden . 05 


Note: Data incomplete for Southland and 
Royal Dutch Pet. 
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PROBLEM? 


“Linde” 


DO 

YOU 
HAVE 
A 

LIQUID 


DRYING 


You can now attain water levels 
below 10 ppm and sometimes be- 
low 1 ppm by using Molecular 
Sieve driers. This degree of 
dryness would be difficult or 
impossible with paper presses, 
distillation towers or chemical 
desiccants. 

Molecular Sieve drying sys- 
tems are available in any size with 
either single or multiple beds. 
Operation can be continuous or 
intermittant and variation of flow 
rates or composition of the stream 
does not affect product purity. 
Even at low inlet water levels, 
Molecular Sieve systems main- 
tain a high water capacity. And, 
important in so many areas, Mole- 
cular Sieves have high water ca- 
pacity even at elevated tempera- 
tures. 

Many plants are now taking 
advantage of this highly efficient 
method of drying liquid systems. 
Here are some examples of liquids 
which are now being dried com- 
mercially with Luype Molecular 
Sieves— 
Acrylonitrile 
Benzene 
Butane 
Ethylene Dichloride 
Flourocarbon Refrigerants 
Hydrocarbon 


Mixed Xylenes 
n-Heptane 


n-Hexone 

Phenol 

Propylene Dichloride 
Propylene 
Pyridine 
Solvent 
Solvent Mixture 
Transformer Oil 


Molecular Sieves have also been 
tested in many others systems— 
systems as difficult to dry as 
water-alcohol azeotropes, ke- 
tones, ethers, and so on. Perfor- 
mance data are available on 
request. 

If you are looking for a way to 
dry a liquid stream—or if you 
need to improve the performance 
of an existing drying system—let 
us show you how Molecular Sieves 
can work for you. When you or- 
der your Molecular Sieve Drier, 
we will work closely with the 
equipment manufacturer of your 
choice. Write, wire or phone to- 
day, Molecular Sieves Dept., 
Linde Company, Division of 
Union Carbide Corporation, 30 
East 42nd Street, New York 17, 
N. Y. Telephone YU 6-6200, 
Ext. 365. 


CARBIDE & 


a4 
and “‘Union Carbide" are registered trade-marks of Union Carbide Corporation. 


For more data on advertised products, use Readers’ Service Cards, last page. 








tribute its high rank to its outstand- 
ing success in Venezuela. 

According to the change in ap- 
praisal and book value, General 
American Oil ranks at or near the 
top, but apparently this has not been 
transformed into any pronounced 
market success. General American in- 
terestingly enough pioneered the pur- 
chase of properties by promising pay- 
ment out of future production income. 


Small Range. The companies at the 
end of Tables 1 and 2, Middle States 
and Tidewater, have turned in a 
vastly different performance than the 
leaders, and Middle States is now in 
the process of merger. Between the 
top and the bottom of the tables lie 
the rest of the companies. If the top 
and bottom 5 companies are elimi- 
nated, it is surprising how small the 
range of performance is of the re- 
maining three-quarters. 

What will be of interest is to see if 
the future will follow the past, or if 
new leaders will make their appear- 
ance in the next 10 years. Will the 
smaller companies be able to main- 
tain their pace, or will they be forced 
to slow down in their growth as oil 
becomes more expensive to refine? 
Statistics cannot tell us this. 


LITERATURE CITED 


1 Petroleum Outlook Report No. 114, April 1958 
P: 70-72. Published by in S. Herold, Inc., 250 
ark Ave., New York 1 
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give 
versatility 
with 


economy 
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Above: Two units serve a gas 
pipeline company. 


Left: Installation in fibre box- 
board plant. 


Right: Unit for a leading 
soap manufacturer. 


i 


FOR POWER, PROCESS OR HEATING 


Available in capacities from 10,000 to 50,000 
pounds steam per hour in three standard pres- 
sures of 175, 250 and 375 pounds per square 
inch gage, factory assembled. 


Write for Bulletin PSG-2, Dept. 24A-BPR 


HENRY VOGT MACHINE COMPANY, Louisville, Ky. 


SALES OFFICES: New York, Chicago, Cleveland, Dallas, 
Camden, N.J., St. Lowis, Charleston, W. Vo., Cincinnoti. 


OTHER VOGT PRODUCTS: 
Enroute to an office building. DROP FORGED STEEL VALVES, FITTINGS, FLANGES AND UNIONS 
PETROLEUM REFINERY AND CHEMICAL PLANT EQUIPMENT 
HEAT EXCHANGERS + ICE MAKING & REFRIGERATING EQUIPMENT 
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What's Happening 





in the Industry 


Esso Training Institute Eyes Jet Age 


By 1961, airlines will be using 70 million 


barrels of turbo fuel in addition to gasoline 


Fuel requirements of the com- 
mercial jet air age were previewed 
for representatives of the Standard Oil 
Co. (N. J.) worldwide 
marketing companies 
training course 


group of 
at a special 
concluded the first 
week in October. Aviation coordina- 
and technicians from Esso 
affiliates took part in Esso’s Inter- 
national Jet Age 
which 


tors 
Training Institute 


featured lectures, panel dis- 


cussions, laboratory demonstrations 
and field trips to aircraft and engine 
manufacturing plants on the East and 
West coasts. 

While the Institute was being held, 
BOAC and Pan American were pre- 
paring for trans-ocean jet age kickoffs. 
Next year jets will be crossing the 
U. S. and by 1960 they will be used 
by many 


countries over the world’s 


OS 


tie 


\ / bt 


major air routes. using 
relatively 
requiring 
it in greater quantities and delivery 
rates than in the piston air age. In 
1957 free world airlines consumed 55 
million barrels of aviation gasoline. 
By 1961 they will be 
million barrels of 


They will be 
turbo fuel 
new to commercial aviation, 


kerosine-type 


using some 70 
turbo fuel in ad- 
A four- 


takes on avgas at 


dition to aviation gasoline, 
engine piston plane 
600 gallons a minute. A jet will re- 


quire delivery at twice that 
The showed 
delegates big jet and turboprop trans- 


and the 


rate. 
Training Institute 


ports, turbine engines that 


will power the new planes. They re- 
ceived information on the quality and 
volumes of aviation fuels and lubri- 
cants required in the years ahead, on 
the maintenance of top quality prod- 


i 


aie 


PETROLEUM 


ucts, on the safe handling of turbo 
fuel, and the best methods for deliver- 
ing it quickly and safely into the plane. 
All aspects of international aviation 
petroleum supply and service, from 
refining to refueling, were covered by 
experts. 

At East Hartford, Conn., delegates 
saw Pratt & Whitney engines that will 
power Boeing 707’s and Douglas DC- 
8’s. Company engineers explained fuel 
and lube systems and demonstrated 
engines in operation and undergoing 
tests required before they are ap- 
proved for airline operation. Perform- 
ance characteristics, fuel, and lubri- 
cating systems of the other major jet 
and turboprop engines were reviewed 

On the West Coast, dele: 
toured the Boeing plant at Renton, 
Wash., and watched the 707, first 
U. S.-built jet transport, take off, 
land and maneuver on the ground at 
Boeing Field. In the Washington area, 
they were the guests of Carter Oil Co 
At Douglas Aircraft 
Beach, Calif., they saw the 


gates 


Long 
jet DC-8. 


Corp., 
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And the RARER METALS 


...can be put effectively and precisely to work 
for you by Nooter. 


Such metals as... zirconium, tantalum, 
titanium. Metals with the capacity to with- 
stand high temperatures and to resist corro- 
sion. Metals with these and other special 
capabilities to meet the ever-increasing special 
demands of our very special age. And now at 
your disposal... 


Nooter can and is now welding any type 
of zirconium, tantalum, or titanium plate fab- 
rication ... with single or multiple pass weld- 
ing, fully X-rayed. In titanium work, the 
metal can be either commercially pure, or in 
some alloyed forms. 


The welding and fabrication of these new 
metals is a pioneering task, exacting the high- 
est skill and ingenuity from those who would 


unlock and put to use their special capabilities. 
It is not a new role for Nooter, with more than 
a half-century of experience as a custom fabri- 
cator. Through continuous, painstaking and 
imaginative metallurgical, fabricating, and 
welding research, Nooter over the years has 
led the way in developing techniques for work- 
ing and welding many new metals and alloys. 


And now...the RARER METALS! When 
they fit your needs, let Nooter put them to 
work for you. 


NOOTER 
CORPORATION 


«since 1896” YES 


Steel and Alloy Plate Fabricators and Erectors . . .“ Boilermakers” 


1404 SO. SECOND ST. © ST. LOUIS 4, MO. 
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PACKED 
COLUMNS 


eae Full utilization of packing surface area in 
Irrigating a column can only be realized if liquid 
penne Leh Queld el distribution (both initially and throughout 
>— Weir -Flow Distributor — the bed) is such as to provide maximum 
wetted surface area. 














Top of packing 
The unique shape of the Intalox Saddle 
packing permits a thoroughly randomized 
arrangement of the packed bed, with a 
virtual absence of pattern packing. Thus, 
good initial distribution remains intact for 
greater packed heights than for columns of 
other packings, notably rings. 


Note:- Arrows and 
their spacing are 
intended to give 
qualitative indication 
of liquid distribution 
in packing. 








Now, U. S. Stoneware makes available two 
new types of tower distributors, each designed 
to take full advantage of the better internal 
distribution of Intalox Saddles. The 
“Multi-Level” is designed for low liquid rates; 
the “Weir-Flow”* for medium-to-high liquid 
Lie Gog inlet} a1 rates. Both distributors assure infinitely 
better initial liquid distribution than the 
conventional types of distributors heretofore 
available. While designed for use with Intalox 
Liquor out Saddles, they will improve the distribution 

of Tower characteristics of any packed bed. 





Packings supported 
Laon Weir- Type Plates~ | 
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Intalox Saddle Packed Tower 














* Made in chemical ceramics, carbon steel, or stainless. 


Full details in this NEW Bulletin 


Bulletin TA-30 describes these new 
distributors. Gives data on packing 
support plates, how to install; when 
to re-distribute, and other data helpful 
to designers of packed columns. Free 
on request. Address Dept. PR1158, U. S. 
Stoneware, Akron 9, O. 


For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFINER Vol 37, Ne 
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on the assembly line, after roll-out, and in 
the air. At Lockheed they saw the turbo- 
prop Electra, and at San Diego, they were 


shown mockups of the Convair 880 me- | 


dium-haul which will take 


next year 


jet to the air 

The Training Institute instructed decle- 
gates on European turbine-powered planes, 
Britain’s turboprops Viscount and _ the 
Britannia, the Comet IV jet. already in 
scheduled airline service, the French twin- 
jet Caravelle and the Dutch Fokker F-27 
turboprop. 

While the Institute meeting, Esso 
Standard Oil Co. reported that it will 
supply United Air Lines with 437 million 
gallons of avgas and jet fuel over a five 
year period. Contracts with five oil com- 
panies for about 680 million gallons of 
kerosene-type jet fuel were announced by 
United early in October 


was 


Jet-fuel commitments call for the com- 
pany to supply 315 million gallons to 
United, beginning with a little less than 4 
million gallons in 1959 and 
110 million gallons in 196% 


increasing to 


The avgas contract calls for 122 million 
gallons in the five years, starting with 40 
million gallons next year and dropping 
each year to 11 million gallons in 1963 

Avgas will be supplied for all of United’s 
Eastern airport operations except at Balti- 
more and Washington. 


Continental Oil Company 
Has New Primary Alcohol 


Development of a new process for man- 
ufacturing straight-chain primary alcohols 


from petroleum has been announced by 
Continental Oil Co.’s petrochemical de- 
partment. These alcohols will range in 
chain length from six carbon atoms up 


through 18 carbon atoms or higher if de- 
sired, according to the company. All con- 
tain even numbers of carbon atoms and 
most have been available in the past only 
from conventional processes using natural 
oils and fats as the starting materials. 

A company spokesman said introduction 
of this new process based on petroleum- 
derived raw materials means that in the 
future these important chemicals will be 
available from a stable and economical 
source. 

Plans are now being made for the in- 
stallation of a commercial-scale plant of 
multi-million-pound annual capacity for 
manufacture of the new product. The 
facility is being designed on processing 
data developed by Conoco’s scientists and 
engineers at Ponca City, Okla., over a 
period of nearly five years. It is based on 
earlier work done by Dr. Karl Ziegler, 
internationally known German scientist 

The new alcohols will find use in the 
manufacture of such important products 
as synthetic detergents, lubricating oil 
additives, plasticizers, cosmetics, emulsi- 
fiers, and paper and textile chemicals. 


Phillips Reports Success 
With New Rubber Product 


Spectacular successes of a new kind of 


synthetic rubber, cis-polybutadiene, in | 


truck and passenger car tire tests have been 


announced by Phillips Petroleum Co. Tech- | 


nical aspects of the product will be thor- 
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NO SIR! 
NOT WITH 
HELIFLOW* 
Heat Exchangers 


| 


i 


There are no aching or 
over-strained joints in 
a Graham Heliflow! 





Here’s what this 
means fo you 


¥i 


Up to the limitations of present 
day metals . . . we build Heliflow 
Heat Exchangers that will operate 

continuously at your pressures 

and temperatures. 


We do this at the lowest 
obtainable initial cost consistent 
with any other heat exchanger 
of comparable “heft”. 


Actually it is impossible to 
“shock” Heliflow with transient 
temperatures of any magnitude. 


You don’t have to wait forever to 
get a Heliflow. 





Write for Bulletin No. 58E 


GRAHAM MANUFACTURING CO., INC. 
CL Heliflow Corporation 


415 LEXINGTON AVE., NEW YORK 17, N. Y. 
For more data on advertised products, use Readers’ Service Cards, last page 
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oughly discussed in a feature article in 
the November PetroLeuM REFINER. 

In passenger tire tests, the new rubber 
consistently out-performed natural rubber, 
giving as much as 30 to 40 percent longer 
treadwear. “And, what is more important,” 
say Phillips executives, it gives remarkable 
treadwear in truck tires with less heat gen- 
eration than for corresponding sizes of 
natural rubber tires. This means that the 
tire carcass will have a much longer life 
and can be repeatedly retreaded.” Until 
now natural rubber has been considered 
pre-eminent for truck tires because of its 
low heat generation. 


roo 





Oxygen Enrichment Speeds 
Catalytic Cracking 


Recently-concluded tests of oxygen en- 
richment for catalyst regeneration con- 
ducted jointly by Linde Co., division of 
Union Carbide Corp. and Cities Service 
Oil Co., at the latter’s East Chicago, Ind., 
refinery were successful. From the data de- 
rived, it is calculated that feed-oil flow can 
be increased 15 percent and standard con- 
version rate maintained. In effect, the oxy- 
gen addition increases the catalytic crack- 
ing capacity, and eliminates the need for 
capital expenditure by the refinery 

In the Cities Service tests, oxygen en- 
richments up to 27 percent by weight in 
the regeneration air were investigated, 
using oxygen additions of up to 150 tons- 


WIiIEDEKE 


THE QUALITY NAME IN TUBE EXPANDERS... SINCE 1892 


Tube Expanders and Cutters for Condensers 








No. 255—for average tube sheets 








ir 


No. 270 —for thick or multiple tube sheets 





Series 400-— IDEAL Tube Cutter (shown 
in use) for non-Ferrous Tubes. Availo- 
ble in sizes for ¥%" and larger Tubes 


Confidence is your assurance that IDEAL 
products will get your job done-——and done 
right. The Gustav Wiedeke Company has 
specialized in Tube Expanders, Tube Cutters, 
and Operating Accessories since 1892. Write 
for new General Catalog 81. 


The Gustav WIEDEKE company 
Dayton 1, Ohio 


For more data on advertised products, use Readers’ Service Cards, last page. 


per-day rate. Most of the tests data were 
collected using an oxygen enrichment of 
100 tons per day, giving a final oxygen con- 
tent in the regeneration air of 25.5 percent 
by weight. Process control was smooth and 
uniform over the entire range of enrich- 
ment, Coke burning capacity of the regen- 
erator increased in proportion to the addi- 
tional oxygen available for combustion 
Temperature control, oxygen utilization 
pounds of oxygen per pound of coke 
burned), oxygen content in the flue gas, 
and residual coke on the regenerated cat- 
alyst did not change appreciably from nor- 
mal operating conditions encountered with 
air. A trend toward improvement in oper- 
ating performance was indicated when 
using the higher oxygen concentrations 
The net effect of adding 100 tons per day 
of oxygen was to increase the conversion 
of feed oil by approximately 5 percent by 
volume at constant feed rate, or to increase 
the feed rate by 15 percent by weight at 
constant conversion 


API Forms Committee 


| On Public Affairs 


Membership of the API Committee on 
Public Affairs has been completed with the 
appointment of four division vice presidents 
as ex-officio members. The new appointees 
are: D. L. Connelly, Warren Petroleum 
Corp., Houston (API vice president for 
production); H. W. Ferguson, Humble Oil 
& Refining Co., Houston (API vice presi- 
dent for refining); D. T. Colley, The At- 
lantic Refining Co., Philadelphia (API vice 
president for marketing); C, E. Spahr, The 
Standard Oil Co. (Ohio), Cleveland (vice 
president for transportation); and J. G 
Jimenez, Tidewater Oil Co., New York 

vice president and Eastern division gen- 
eral manager). Completing membership of 
the 20-man committee is S. D. Breitweiser, 
vice president in charge of marketing and 
director of D-X Sunray Oil Co., Tulsa 

Formation of the committee was author- 
ized by the institute’s board of directors last 
November. 


Petroleum Can Be Processed 
By Radiation Says Esso 


Nuclear reactors can now be 
process petroleum and chemicals in com- 
mercial quantities, but more research must 
be done to decide which processes can use 
radiation competitively with conventional 
methods. 


usea to 


This progress in adapting atomic energy 
to chemical processing and oil refining was 
reported by a team of Esso Research and 
Engineering Company engineers. Their 
report, ““The Use of Nuclear Radiation in 
Chemical Processing Operations,” was pre- 
pared for the 1958 International Confer- 
ence on Peaceful Uses of Atomic Energy 
now under way here. The American scien- 
tists, Dr. F. T. Barr, H. J. Ogorzaly, and 
T. A. Reiter, described their studies of 
equipment and cost of supplying atomi 
radiation for the initiation of chemical re- 
actions. 

The U. S. team said synthetic radioac- 
tive isotope cobalt-60 can provide radia- 
tion in small size processing units at com- 
mercially practical prices. A specially de- 
signed nuclear reactor provides cheapest 
radiation, but operates economically only 
in large capacities. Electron accelerators, 
which are the commercial adaptations of 
atom smashers, can do the job more cheaply 
than cobalt-60 in intermediate sizes. 

Each source, however, can be used to 
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NEWS YOU CAN USE ABOUT ENGINE AND COMPRESSOR PERFORMANCE 



















< HAVING TOP RING TROUBLE? 


THE SOLUTION MAY BE IN THE 
THIRD GROOVE — NOT THE FIRST! 


If you've had trouble with your top piston rings (exces- 
sive groove wear, groove damage, ring breakage, etc.) 
you won't need to be convinced that the top ring carries 
from 50 to 80% of the sealing load. Installing top rings 
of special, expensive materials is often not the answer. 
They may be shock-resistant but generally lack adequate 
wearing qualities. One likely solution is installation of 
a Cooktite sealing ring in the THIRD groove to relieve 
the load carried by the first ring. In an engine with a com- 
pression pressure of 500 psi and a firing pressure of 
1000 psi, a Cooktite ring in the third groove will reduce 
the pressure differential on the top ring from a trouble- 
causing 750 psi to an easily-handled 500 psi. Ask a C. 
Lee Cook representative to explain in detail. 


PRESSURE DIFFERENTIAL 
AT FULL FIRING PRESSURE 
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“" WITH COOKTITE SEALING 
RING IN THIRD GROOVE 


500 psi 
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WITHOUT COOKTITE RING 
IN THIRD GROOVE 


750 psi 
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WRITE FOR 
MACHINED ROUND SHAPES | COOK’S NEW 


PISTON RING 
FROM ANY MATERIAL CATALOG 


MADE TO YOUR Sixteen-page catalog 
BLUEPRINTS just off the press. De- 
scribes complete line of 


Any machined round shape that piston rings manufac- 





can be produced by turning, mill- tured by C. Lee Cook 
ing, rolling, lapping or drilling Company, also the spe- 
can be made to your blueprints cial rings of the Airtomics Division. For your 
by C. Lee Cook Company. Any free copy, write: C. Lee Cook Company, 950 


size from 1” to 60”, with finishes South 8th Street, Louisville 3, Kentucky. 
down to 4 micro-inches and tol- 
erances as close as .0002”. And, 
there’s almost no limit to the 
materials that can be machined 


Send your blueprints for quota- Cc. LE E 


tion or contact us for engineering .. 
recommendations. Airtomic Cc oO © YY air wh 
Products Division, C. Lee Cook wt a 
Louisville 3, Ky. COMPANY Mt 





Company, 
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High Efficiency Attested by Leading Oil Refinapie 








Recovery of valuable catalyst 
in regenerator and reactor 
systems makes a big 
difference in the efficiency 
and costs of oil refining. 
Ducon Type SDC Cyclones, 
with the exclusive helical inlet 
feature, have proved themselves 
the world over for their 
dependable high operating 
effectiveness, and maximum catalyst 
recovery for constant reuse. 


TYPICAL APPLICATIONS 
for Ducon Cyclones and Trickle Valves 
FLUID CATALYTIC CRACKING * FLUID COKING 
FLUID HYDROFORMING * ELUTRIATOR TOWERS 
THERMOFOR CATALYTIC CRACKING 
ALL FLUID SOLIDS PROCESSES 
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c is anti tain tives | : 
THE Ducon COMPANY nc. 


147 EAST SECOND STREET + MINEOLA, L.!., NEW YORK 


CYCLONES @ CENTRIFUGAL WASH COLLECTORS © TUBULAR CLOTH FILTERS @ DUST VALVES 
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take advantage of its special properties, 
they reported. 

Nuclear reactors can be applied to radia- 
tion processing by passing the liquid proc- 
ess material (for instance, a petroleum cut 
directly through the core where the energy 
of the atomic reaction is being released 
The petroleum would surround tubes which 
contain the fissionable material and the 
water-cooling stream required to take out 
the heat released. In addition to absorbing 
radiation and undergoing a chemical 
change, the liquid hydrocarbon helps to 
slow down the fission neutrons so as to 
keep the nuclear chain reaction going, the 
report said. 

It is expected that techniques now being 
studied will eliminate any danger from 
radioactivity induced with nuclear reactor 
radiation. The use of cobalt-60 or commer- 
cial accelerators would not result in any 
radioactivity in the products 

The report added that with the devel- 
opment of improved supplies of commercial 
quantities of radiation for chemical proc- 
essing, the opportunities for harnessing this 
field of atomic science and technology are 
much improved. It is expected that further 
research will reveal those chemical reac- 
tions where radiation can be economically 
utilized. 

In their paper, the Esso Research team 
indicated that radiation may be able to re- 
duce the degree of pressure and tempera- 
ture now needed, to augment or replace 
catalysts, and improve quality 


Education Needs Priority, 
NPA Told at Annual Meet 


Education must be given high priority 
treatment “if we are to deal effectively 
with the ever critical and increasingly 
complex problems of transportation in the 
J. S.,” the National Petroleum Association 
was told by Franklin Kreml, director of 
Transportation Center, Northwestern Uni- 
versity, in an address before a group ses- 
sion at the Association’s 56th annual meet- 
ing in Atlantic City. He emphasized that 
he meant “formal education’’ and not 
“training.” 

“These two must not be confused,” he 
said. “When we speak of training, we 
speak of the development of skills to do a 
particular job. When we speak of educa- 
tion, we speak of the development of 
analytical skills which permit us to deal 
with problems—particularly with new 
problems—effectively and efficiently.” 


Oil Refineries Turning To 
Utilities for Power Supply 


Because they are “growing larger and 
larger,’ petroleum refineries are increas- 
ingly turning to large utility systems for 
reliable sources of electric power, the 
October 28 general meeting of the Ameri- 
can Institute of Electrical Engineers was 
told at Pittsburgh. 

John C. Howard, of Standard Oil Co 
(Ind.), said in a paper presented at the 
meeting that refinery processing units, be- 
cause of their growth, now “require reli- 
able and economical power sources ca- 
pable of starting motors of 10,000 hp or 
larger.” As motors of this size are being 
used, he continued, it is becoming neces- 
sary to “obtain power from a large utility 
company system because, few, if any re- 
finery power station have the capacity 
to start them.” He emphasized that the 
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tackle’s new engineering and production tech- 
nique makes extra speedy construction possible 
with permanent, maintenance-free concrete. 


Engineered and cast to individual specifications 
at our Houston plant, Rackle structural members 
are trucked to your building site and erected in 
a matter of hours. 


Initial cost is surprisingly low because of speed 
of construction, and when you build with con- 
crete you continue to save for many years because 
concrete requires little or no maintenance and 
insurance rates are lower, too. 


Write or call today for literature on building with Rackle. 


Fe RAG bg comran 


OF TEXAS 


PO BOX 15008 + HOUSTON e OR 2-1736 
Serving the Texas Gulf Coast Only 
Manufacturers of quality concrete products since 1870 
. . . a wholly owned subsidiary of the Geo-Rackle and 

Sons Co., Cleveland, Ohio. 


For more data on advertised products, use Readers’ Service Cards, last page. 349 
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reliability of electric power service from 
utility systems has improved greatly over 
the years and that this reliability has made 
possible the electric operation of large 
petroleum processing units. 

However, he said that it is “doubtful” 
that refineries will ever entirely give up 
all prime mover sources of emergency 
power. 

One reason for continuous power flow, 
he said, is that with the industry’s grow- 
ing use of electronic instruments, com- 
puters and controllers, the loss of just “one 
cycle” of power could result in a “serious 
interruption.” 





Systems Engineering Section 
Formed by Standard of Ohio 


The Standard Oil Co. (Ohio) has es- 
tablished a Systems Engineering section 
in its Manufacturing department, Process 
Engineering division. It will develop new 
and improved contro] systems and provide 
consulting and service support to refiner- 
ies and other technical divisions in the 
field. 

The new section will be concerned with 
a cooperative development study being 
carried out by Sohio and Thompson- 
Ramo-Woolridge Products Co. to do ad- 
vanced research in the “systems engi- 
neering’ approach to refinery operations 
It will employ 16 men, 
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A 50,000 gall./day evaporator for a 
refinery under construction by Procon 
(Great Britain) for Anglo Ecuadorian 
Oilfields, Ltd., being tubed with 
SERCKALBRA. 


(Photograph by courtesy of 
Richardson, Westgarth and Co. Ltd.) 
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; ADMIRALTY BRASS 
17 ALUMINIUM BRONZE 
~~ 70/30 BRASS 
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Petroleum Fuel to Continue 
As Military Power Supply 


Military fuel requirements for the next 
decade will depend heavily on petroleum 
products now being supplied. This con- 
clusion was reached by Industry and 
military representatives at the Quarter- 
masters Assn. meeting at Philadelphia in 
early October. Among key petroleum and 
military representatives at the meeting 
were Dr. Bernard M. Sturgis, director of 
petroleum laboratories, E. I. du Pont de 
Nemours & Co., Inc.; Errol J. Gay, con- 
sulting engineer; Col. C. B. Taylor, Jr., of 
Air Force’s POL division; Capt. V. R 
Glocheski, head of Office of Chief of 
Naval Operations’ petroleum section; W 
R. Argyle, president of Commerce Oil 
Refining Co.; Dr. Ray Winkler, assistant 
head of Standard Oil Co. (N. J.), Petro- 
leum Economics division; and R. W. Phil- 
lips, assistant general manager of Texas 
Pipe Line Co 

Some of the 
reached were 

@ Any fuel used in ground vehicles 
during next ten years must be adaptable 
to present engines 

@ No one type of unit is now available 


opinions and conclusions 


in a broad enough size range or in suf- 
ficient quantities to ease the military sup- 
ply quantity problem 

@ There is no future prospect for re- 


duced military fuel need 
® Nuclear power will at best be a help- 


ful adjunct to petroleum and not an 
eliminator of it. Increase of nuclear sub- 
marines will account for only eight per- 
cent reduction of naval needs in the next 
15 years 

@ Gasoline engines are still more ef- 
ficient from a military viewpoint than 


other types available 

@ Crude supply in future emergencies 
could be met depending on the type of 
emergency, state of the industry at the 
time, and the need for steps by federal 
agencies to insure sanction to 
tion by industry 


joint ac- 


Report Shows Big Drop 
In Coal Use Since 1920 


The Bureau of Mines has issued a new 
report showing that although energy con- 
sumption has increased steadily since 1920 
the proportion supplied by the bituminous 
coal and lignite industry has 
consistently due to “serious competition by 
oil and gas.” 

The complete details are given in a 123- 
page study, “Bituminous Coal and Lignite 
in 1957,” which may be obtained free of 
charge from the Publication-Distribution 
Section, Bureau of Mines, 4800 Forbes St.. 
Pittsburgh 13 


Older Plants Present Real 
Problem in Automation 


Sun Oil Co.’s vice president of manu- 
facturing, Clarence H. Thayer, told the 
Society for Advancement of Management 
that companies face a problem of auto- 
mating older plants because of higher 
taxes, inflation and extended depreciatior 
periods. “I am not sure that management 
generally appreciates the enormity of the 
change that has taken place in its prob- 
lem of producing capital for plant re- 
placement and renewal,” he said 

Thayer said that with a given per- 
centage of net profit invested, a plant 
which formerly could be replaced every 


decreased 
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A Ljungstrom air preheater 
reduces slagging and cuts boiler 
downtime by boosting combustion 
air temperature, in some cases by 
as much as 1000°F. Whatever fuel 
you use, hotter combustion air 
makes it burn more cleanly and 
completely, with less slag and 
deposits. 

More complete combustion also 
makes standard equipment work 
at top efficiency, producing more 
heat from less fuel. One east coast 
refinery saves $129,000 a year on 


LESS BOILER MAINTENANCE BECAUSE 
A LJUNGSTROM’ CUTS SLAGGING 


their fuel bill through increased 
furnace efficiency. This increased 
efficiency contributes to an up- 
grading of the product by 1% 
octane numbers, providing an ad- 
ditional annual profit of $58,000. 
How fast is “WRITE-OFF”? 

Savings like these — where equip- 
ment makes a better product... 
lasts longer . . . and costs less to 


THE AIR PREHEATER 


CORPORATION 


60 East 42nd Street, New York 17, N. Y. 


maintain — can pay for a Ljung- 
strom air preheater in as little as 
two years. Or, if you use the higher 
combustion efficiency of a Ljung- 
strom-equipped furnace to in- 
crease throughput, write-off time 
can be cut to nine months! 


For further information on potential fuel economy, 
write today for your copy of a 

factual article by O. F. Camp- 

bell describing one company's 

fuel savings with a Ljungstrom 

air preheater. Call or write The 

Air Preheater Corporation. 





The new 
rerelagel-jrolamiliag 
everyone 

E-Mt ll diate 
Velelelae. 


Here is an authoritative film that answers many questions 
on the theory of corrosion and demonstrates methods 
by which it is controlled. Presented in color and sound, it 
ranges from the formation of anodes and cathodes 
through the use of galvanizing, inhibitors, metallizing, 
cathodic protection, alloys and protective coatings. 

You will see how many corrosion problems in industries 
such as yours are being solved by Dimetcote, a 
one-coat zinc silicate protective coating. 

This film will be well worth 19 minutes of your time. 
To arrange a showing for you and your associates, or to 
learn when it will be shown in your area, contact 


any of the Amercoat offices listed below. 


CORPORATION 


Dept. VK + 4809 Firestone Boulevard 
South Gate, California 


® 921 Pitner Avenue « Evanston, I!linois 

®@ 2404 Dennis Street +» Jacksonville, Florida 

@ 360 Carnegie Avenue « Kenilworth, New Jersey 
® 6530 Supply Row « Houston, Texas 


Typical audience reactions: 
Bishop, Tex.—“Planning fair-sized 
test after seeing this film.” 
Louisville, Ky.—““Answers many 
questions. Second showing arranged.” 
Cincinnati, Ohio —“Key personnel 
evidenced considerable interest.” 
Netherlands Antilles —“Both shows 
led to 45-minute discussions.” 
Fairport, Ohio—“Very interesting. 
Will try methods shown.” 

Las Piedras, Venezuela —“Putting 
ideas to work in near future.” 


Bartlesville, Okia.—“Viewed by 
42 key men from five divisions.” 


Answers these and other 
questions: 
What produces electrolytic corrosion? 


What factors favor hot-dip 
galvanizing? 


How important is surface preparation 
Can a coating survive a tank fire? 
Can rust in tankers be controlled? 
Can a coating offer cathodic 
protection? 

What are the corrosion problems 
on offshore rigs? 

What are the advantages of 

zinc silicate? 

How can chemical plants 

cut painting costs? 
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seven years without new capital must 
henceforth give about 30 years of ef- 
ficient service. 

In discussing management-employe re- 
lations, he said management has been 
“derelict in its responsibility to com- 
municate with and inform the working 
man,” and that “management has allowed 
problems to pile up until resulting inef- 
ficiency could be tolerated no longer, often 
resulting in plant shutdowns and layoffs.” 


Natural Gas Liquids Are 
Reported for Month of July 


Daily average production of natural gas 
liquids in July was 32.3 million gallons, 
five percent greater than a year ago, ac- 
cording to the Bureau of Mines. The daily 
average production of liquefied gases at 
refineries was 6.7 million gallons, 11 per- 
cent greater than a year ago 

The daily average demand for natural 
gasoline in July was 12.2 million gallons, 
an increase of three percent from July, 
1957. Natural gasoline stocks totaled 157 
million gallons, an increase of 25 million 
gallons from July, 1957. 

The demand for liquefied gases fer fuel 
and chemical uses in July was nine per- 
cent higher than july, 1957. Liquefied gas 
stocks totaled 820 million gallons, 140 
million below a year ago. 

Underground stocks of liquefied petro- 
leum gas on July 31 totaled 663 million 
gallons. 


Academic Assistance Given 
Students by Creole, BP 


With the start of the new academic 
year The British Petroleum Co. has a 
record number of students attending 
British universities and technical colleges 
under its various training schemes. 

The BP Group has 160 students at- 
tending scientific and technical courses at 
various U.K. universities, with their fees 
paid and a salary provided. During vaca- 
tions they receive practical experience in 
the group’s refineries and oilfields. both at 
home and overseas. It also has 70 being 
trained for professional qualifications in 
mechanical engineering, chemistry, instru- 
ment engineering, physics and chemical 
engineering. These young men study on 
a “sandwich” basis, alternating periods of 
full-time academic study with periods of 
full time practical training on the job 
The length of time spent on academic 
work varies according to the course being 
followed 

Vacation training courses are also run 
for students who are not members of the 
BP organization; this year over 100 under- 
graduates have attended. University and 
technical college tutors are invited to par- 
ticipate in these courses as instructors, 
thus enabling them to obtain first hand 
knowledge of industrial working condi- 
tions 

The company also assists universities 
and colleges financially. It is contributing 
to the new Churchill College, Cambridge 
St. Catherine’s College, Oxford: the Col- 
lege of Science and Technology, Man- 
chester; and to various funds of the uni- 
versities of Birmingham, Durham, Edin- 
burgh, London and Wales 

To encourage research the company 
makes studentship grants for periods of 
three years each to a number of professors 
which enable them to employ postgraduate 
students in research work. In some cases 
scientists of the company staff are also 
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WS 
U> SEALS 
for lifetime performance in any 


petroleum or petrochemical service 
TYPES 1 anda 





Synthetic Rubber Bellows For Low Pressure Service 


Serv i iesel fuel, fuel oil, 

ices: gasoline, diese . 

crude oil, butane, propane, ae 
i -injurious 

similar products non-Inj 

rubber. 

Pressures: to 200 psi. 


Temperatures: _40°F 


truction Data: Fact ae 
erates sealing head. Lapped yaags aren A 
pring pressure for minimum wear. 4v¢ 
s 


for pressures to 550 = 





to +212°F. 
ory assembled. Self- 


prevent leakage. Low 
balanced construction 





TYPE SB 








ype Seal » For High Pressure one 
and 2. 


Packaged T 
Services: Same as Types 1 
Pressures: to 1200 psi. 

Temperatures: _40°F to +250°F. 


: duty. Hydrauli- 
ction Data: Heavy ah 
oar ened to handle high pressures. Single-u 


installation. 





t package for easy 









of Teflon* + Engineered for service conditions 
of rubber 


creosote, sili- 
and all 


Sealing Members Made o' 
” that do not permit use 


1 benzine, benzine, 


stags leum derivatives, 


cone oil, some petro 
known corrosives. 


Pressures: to 150 psi. (balanced construction 
re : 


to 750 psi.) 





_120°F. to +500°F. 


; i in the metallurgical s 
ion Data: Furnished in . . ' 
aun particular service. Flexible wedge ring 
snolded from chemically inert Tefion. 


Contact “John Crane” for the shaft seal best suited to Re 
your requirements. Request bulletin giving full information & & e | 


on “John Crane’s’’ complete line of mechanical seals. | 


Temperatures: 


pecification best 
and sealing ring 


Crane Packing Co., 6420 Oakton St., Morton Grove, IIl.. § wa 
(Chicago Suburb). In Canada: Crane Packing Co., Ltd., Hamilton, Ont a & 
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seconded to universities for research tasks. 

Meanwhile, 64 Venezuelan students are 
attending 35 U. S. colleges and univer- 
sities under scholarship programs of Creole 
Foundation and Creole Petroleum Corp. 
About 190 Venezuelans will attend Ven- 
ezuelan schools and colleges with the aid 
of similar grants . 

The Creole Foundation was founded by 
Creole Petroleum Corp. for cultural, edu- 
cational, and scientific purposes. 

The scholarship grants for 1958 are esti- 
mated at $287,000 for the Foundation 





Publication Award Goes 
To Humble Men at Baytown 


Irving Leibson and Louis A. Bullington 
were awarded the Best Publication Award 
at the October 3rd meeting of the South 
Texas section, AIChE. The award is made 
annually to authors of the best article 
published during the previous calendar 
year by members of the South Texas Sec- 
tion. 

The winning article, published in the 
February, 1957 Perroteum REFINER, was 
entitled “How to Design Perforated 
Trays.” Leibson is a senior chemical en- 
gineer for Humble Oil & Refining Co., 


AIChE to Hold 51st Meeting 
At Cincinnati in December 


Fifteen technical sessions, at which some 
100 papers will be presented, are sched- 
uled for the 5lst Annual Meeting of 
AIChE, to be held at Cincinnati Decem- 
ber 7-10 in the Netherland Plaza Hotel 
The 1959 officers will be announced and 
three awards presented to leaders in the 
profession. These will include the William 
H. Walker Award, the Junior Award and 
the Professional Progress in Chemical En- 
gineering Award. 

Technical sessions will include: Pollu- 
tion control by in-plant measures; AIChE 


and $400,000 for the Corp., or a total of 
$687,000. Scholarships include full tuition, 


Baytown. Bullington is also a chemical en- 
gineer there. The co-author, Robert E. 


research on bubble cap tray efficiency; 


high speed and time lapse photography, { 



















































































| CONSTRUCTION SUPERVISOR 


Field Work sub-group concerned with chemical] analy- 


Ss 
T 
A | sis, and many of them are dealing with 
F 
F 


books, supplies, registration, fees, travel Kelley is with Koch Engineering Co., kinetics and rate processes; computers ap- 
expenses, and living costs. Wichita, Kan. plied to heat and mass transfer; spray 
Ts Ve: Chiee-oeet mm tone senge { 
planning, reprocessing of fluid reactor 
fuels; processing irradiated fuels, air- 
—— MANAGEMENT cooled heat exchange; low temperature | 
— processing; scale-up from pilot plant to | 
. | plant; developments in synthetic rubber; 
FLOW | naides b beta | and education in process control | 
r c 
ENGINEERING ECONOMIST i 
z N 
PROCESS ENGINEER % ° n industria emicals ! 
Preliminary Process Design F A new Committee on Analysis and 
- 2 s Testing of Industrial Chemicals is now H 
Our roject- | vous ENGINEERS ! being organized by American Society For 7 
Project Approval N Testing Materials. It will provide a forum 
2 G for discussion of chemical and analytical 
rom PROCESS ENGINEER - ee | problems and will promote the develop- i 
Process Design ° | ment of standards in areas not presently 
° | covered in ASTM technical committees 
Inception to | En, oe } greene }+-——40. but for which there is an industry need } 
anes Sa Practically every one of the society’s 80 f 
} technical committees have at least one 


Operating 
Plant 








industrial chemicals in one form or an- 
other. The new committee is not intended 
to take over any of these going activities 
in the technical committees, but will as- 
sist where feasible in coordinating mat- 
ters of common interest 

The board of directors has designated 
the society's Advisory Committee on In- 
dustrial Chemicals as the organizing group 
for Committee E-15 on Analysis and Test- 
ing of Industrial Chemicals. The scope of 
the new committee, as approved by the 
society's board of directors, is as follows: 





+ 
PROCESS ENGINEER 
Plant Start-Up 
2 
YOUR OPERATORS 
Operating Plant 


























THE C. W. NOFSINGER COMPANY provides com- 
plete services—Development, Engineering and Con- 
struction—Petroleum and Petrochemicals—on your 
new process, or licensed processes, or any of the 
numerous processes and operations within the broad 
experience of The C. W. Nofsinger Company. 


@ To develop or formulate standard 
methods for the analysis and testing of 
industrial chemicals, 


@ In cooperation with other committees 
fof the ASTM), to coordinate and recon- 
cile chemical analytical methods for non- 
metallic materials and chemicals that are 
broadly applicable, 


As the diagram emphasizes, the entire C. W. Nofsinger 
Company organization is brought to bear on your 
pan) ) 
project as needed, and our engineers collaborate 


2 ® To encourage the use of uniform 
closely with your personnel to ensure that your re- methods of analysis, 
quirements are met in every regard. @ To formulate standards for nomen- 


clature, definitions, and methods of sam- 
pling pertaining to analysis and testing 
of industrial chemicals, 


We shall be pleased to serve you 


and welcome your inquiries. 
’ @ To establish precision and accuracy 
of standard analytical and test methods 
for chemicals, and 

@® To encourage the establishment of 
new product committees in the field of in- 
dustrial chemicals when needs become 
evident. 


Representatives 


WEST COAST—A. R. Chandler, 609 S. Grand Ave., Los Angeles 17, Calif. 
GULF COAST— Russell G. Dressler, 204 Carolwood Dr., San Antonio 13, Tex. 
“In Engineering, it’s the PEOPLE thot Count” 


THE C.W. NOFSINGER co. 


Engineers and Contractors for the Petroleum and Chemical Industries 
307 East 63rd Street Kansas City 13, Missouri 


®@ Specifications are excluded from the 
scope of the committee 

Close liaison will be maintained with 
all interested groups. The organizing com- 
mittee and the ASTM Staff are currently 
developing a list of interested organiza- 
tions and individuals to be invited to a 
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Right, Edgar A. Stoddard, Project Engineer, Dewey & Almy Chemical Division, W.R. Grace & Co., Cambridge, Mass. Left, Jock O’Donoghve, All Stainless Inc., 
Cooper Alloy distributor, Aliston, Mass. Background, C. W. Stuart of Thomes G. Gallagher, inc., Somerville, Mass., contractors. 


STODDARD of DEWEY & ALMY 





Tells Why He Specifies Cooper Alloy 
for Stainless Valves and Fittings 


@. Mr. Stoddard, why does Dewey & Almy, a leading 
manufacturer of chemical and plastic specialties for 
industry, use stainless valves and fittings? 

A. For two reasons of major importance in the chemical 
processing industry: purity of product, and resistance 
to corrosion. 

Q@. Why Cooper Alloy? 

A. For three reasons equally important: ease of main- 
tenance, thanks to Cooper Alloy’s unique design fea- 


A. Well, take these Cooper Alloy renewable-dise globe 
valves on these monomer lines. We like the ease of 
operation and low maintenance. And of top importance, 
these valves eliminate serious vapor leakage we once had. 


Q. What about availability and service? 


A. Outstanding. In fact, All Stainless Inc., the local 
Cooper Alloy distributor, has even gone to the trouble 


tures; availability; and distributor service. 
Q. What design features are you referring to? 






EXTRA-DEEP STUFFING BOX holds 
minimum 6 turns Blue Africon asbestos 


UNION BONNET JOINT eliminctes 
problems found in screwed-in bonnets 


RETAINED RENEWABLE DISC 
for tight seal and long life 


COOPER ALLOY Figure 15RD 
Globe Valve, inside screw 
rising stem, 200-lb. service, 
screwed ends, renewable re- 
tained disc of composition 
you specify. 
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of taking over most of our stocking problems, by putting 
in a complete representative stock of Cooper Alloy RD 
globe valves. That’s what we call service! 


A VALVE DESIGNED FOR STAINLESS! The Cooper Alloy valve 
is not an adaptation of earlier brass and iron patterns. Cooper Alloy, 
with over 35 years of experience in handling stainless steel, created 
a valve designed to be cast in stainless! Check the Special Design 
Features shown at left. 

As the little CA man below is saying: ‘“‘You can tell a Cooper Alloy 
Valve as far as you can see it!’ Write today for your copy of our 
folder ‘“Design Factors In Stainless Steel Valves.” The Cooper Alloy 
distributor near you will be glad to show you the complete line of 
Cooper Alloy valves and fittings, and their advantages. He can serve 
you promptly from local stocks. 


cooper (9 ALLoY 


Corporation «+ Hillside, New Jersey 
FOUNDRY PRODUCTS DIVISION 
THIRTY-FIVE YEARS OF STAINLESS STEEL PIONEERING 
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accurate, 
rela igelil-ier 
idaalsie 
[Ule)sieruilola 


Get the automatic, timed lubrication 
you need to protect valuable 
machinery, eliminate downtime. cut 
maintenance costs. Wide rangé of 
Manzel Lubric ators and controls 

in single and multi-feed units. 

will solve any lubrication problem 
\ Manzel field engineer will help 


select the model you need 


WRITE FOR 
COMPLETE 
CATALOG giving 
specifications and 
performance 
requirements to meet 
any of your 


lubricator needs. 


aN 285 Babcock Street @ Buffalo 10, New York 


HQUBAILLE Specialists in metering pumps and lubricators since 1898 
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meeting to organize the committee Any- 
one interested in participating should 
write to the American Society For Test- 
ing Materials, 1916 Race St.. Philadel- 
phia, 3, Pa. 


Engineering Educators Plan 
Exchange Mission to Russia 


To study the much-discussed engineer- 
ing schools of Russia, eight American en- 
gineering educators are completing plans 
for an exchange mission on engineering 
education to the Soviet Union. They hope 
to see engineering classrooms and labora- 
tories and meet teachers and students 
throug! Russia, including Siberia, and 
to bring back curricula, syllabi, textbooks 
and other material pertaining to Russian 
engineering education, not now in the 
U. S. The proposed itinerary includes in- 
stitutions in Moscow, Kharkov, Novosi- 
birsk, Tomsk, Stalinsk, and Frunze. In re- 
turn, a group of Russian engineering 
educators is expected to tour schools in 
this country, but detailed plans have not 
yet been completed 

The exchange, originally suggested by 
the Soviet Union, is a project of the 
American Society for Engineering Edu- 
cation, cooperating with the East-West 
Contacts Staff of the Department of State 
Financial support has been requested from 
the National Science Foundation 

Dr. Frederick C. Lindvall, Chairman of 
the Division of Engineering at California 
Institute of Technology, is chairman of 
the ASEE exchange mission, and Profes- 
sor Newman A. Hall, head of the Ds 
partment of Mechanical Engineering at 
Yale University. is secretary 


Penn State Builds New Lab 
For Research, Instruction 


Construction of a new petroleum | 
ratory has begun at The Pennsylvania 
State University to provide increased 
facilities for research and graduate instruc- 
tion in chemistry and chemical engineer 
ing. This building will be ready for occu 
pancy in the fall of 1959 

The lab, closely associated with both 
the Chemistry and the Chemical Engi- 
neering departments, was started in 1929 
when the state gave a small sum of money 
to help the Pennsylvania refining 
solve some of its production and 
problems 

Under the direction of Professor Mer- 
rell R. Fenske, the lab is investigating 
problems of both a fundamental and 
plied nature in chemistry and chen 
engineering. Although the scope 
work is broader than indicated by 
name, much of its research is conce 
with petroleum and its utilization, 
with chemicals derived from petrole 


L. A. Pollution Officials 
Delay Anti-olefin Ruling 


Los Angeles Air Pollution Control Dis 
trict officials have decided, after con 
ferring with scientific consultants, that 
they won't propose any rule limiting the 
olifinic content of gasoline sold in the Los 
Angeles area 

The organization had originally planned 
to have a public hearing to deal with pro- 
posed lin ions on sulfur and olefins 
The Control District deferred setting forth 
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Mold a Heat-Saving Overcoat 
Elon ata) Tide... BALDWIN-HILL 


No. 1 


INSULATING 
CEMENT 


On such complicated shapes as this 



































steam turbine shell and its exhaust 
piping at Philadelphia Electric Com- 
pany’s Schuylkill Station, B-H No. 1 
Insulating Cement was applied easily 
and quickly to the irregular surfaces. 

Because No. 1 Cement is effective 
to 1800° F, applicators were able to 
apply the proper thicknesses of insu- 
lation to compensate for the varying 
surface temperatures of the different 
zones of the turbine. For instance, 
on the high pressure shell, 10” of 
cement was applied on the hottest 
(1050° F) and 71/4,” on the coolest 
(800° F) sections. 

An added advantage, for mainte- 
nance purposes, is that No. 1 may be 
removed from equipment where tem- 
peratures have not exceeded 1200° F 
and reapplied elsewhere. And a rust 
inhibitor prevents any corrosion of 
metal under the cement. 


For more information on B-H N 
Insulating Cement and other B-H In 
sulations, write for Catalog or see it 


in Sweet's Plant Engineering File 


- EH CONTRACT 
APPLICATION 

7 $e SERVICE 711 Breunig Ave., Trenton 2, N. J. 
T? AVAILABLE 


1 Kelamazoo, Mich. . . Huntington, Ind. . . Temple, Tex. 
’ 
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Stitt iitis 


Designed for dependability Engineered for economy 
Pacific's 150 Ib. Stainless Steel Gate Valve Fig No. $-555, is 
ideally suited to an assortment of corrosive low temperature, low 
pressure service applications. Hexagon shaped body ends facilitate 


“asy service and installation. Straight through ports offer minimum 


flow restrictions. Solid one-piece wedge is ground and lapped to 6 


micro-inch finish for uniform bubble tight seating contact. Valve 
stem with iong acme threads promises ease of operation. Re-inforced 


stem and wedgs mnection provides for additional strength 


T-head 


Modestly priced and thoughtfully designed the S-555 
available in sizes '4” to 2”. Timesaving service from warehouse 


stock assures you of prompt delivery to meet your immediate needs 


Lifting wedge with 
seat ring when two 
cre ‘‘wrun"’ together 
using a light tubri- 
cont, typifies perfect 
surface contact seal. 


f——"})_‘ Brochure available. Write today for yours. 


| 








By PACIFIC VALVES, INC. 


3201 Walnut Ave. Long Beach 7, Calif. 


Sales Offices in Most Principal Cities 
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an olefinic limit plan after coming to 
realize it needed more study. However, 
a spokesman said the matter will be con- 
sidered at a public hearing before next 
June 30. 

The Air Pollution Foundation said 
“there is no pat relationship between the 
gasoline poured into an auto tank and the 
exhaust that comes out the tailpipe,” and 
that any regulation to limit the amount 
of olefins in gasoline would therefore be 
“nonsensical.” 

Announcing publication of the findings 
from a year’s intensive study of the so- 
called “less smoggy gasoline” theory, Dr 
W. L. Faith, managing director of the in- 
dependent scientific research foundation, 
said ozone from auto exhaust is the same 

-whether the fuel contains no olefins at 
all, or far more olefins than are found in 
any commercial gasoline 

“Ozone is the pollutant on which every 
‘smog alert’ ever called by the Air Pol- 
lution Control District has been based,” 
Faith pointed out. “Since ozone forma- 
tion from auto exhaust is not affected by 
the amount of olefins in gasoline, there 
can be no valid reason for bothering to 
enact a special regulation to limit olefins 
in gasoline.” 

Faith added that eye irritation, as well 
as the ozone reading, is the same whether 
presently marketed gasolines are used in 
an auto or gasolines containing no olefins 


— Changing Times — 


Union Oil Co.'s Vice President Charles 
F. Parker has forecast shift of refinery ex- 
pansion out of Los Angeles basin because 
of smog problems. 


Standard Oil Co. (N. J.) has hiked its 
interest in Humble Oil & Refining Co. from 
88 to 98 percent. Exchange is based on 
1% shares of Jersey Standard Stock for 
each share of Humble 


Hess Trading & Transportation Co 
launched “worlds largest oil barge” at 
Beaumont October 30. The $700,000 barge 
has 62,000 barrel capacity, is 300 feet 
long. 


Socony Mobil Oil Co. will make avail- 
able to gasoline dealers in New York state 
area @ photoelectric device said to enable 
service station men to tell motorists 
whether their cars need oil change. Instru- 
ment rates sample of warm crankcase oil 
from dipstick—-will be available by March. 


Oil, Chemical & Atomic Workers Union 
is asking “solid proposals’ by management 
laid before its negotiating committees as 
it moves to get 1958 contract bargaining 
in motion again. Union President O. A 
Knight says that bargaining efforts will be 
intensified “on every front.” 


Dr. Eugene P. Schoch, of The Univer- 
sity of Texas, has sold to Esso Research 
and Engineering Co. exclusive right to his 
gas conversion process and all future pat- 
ents he obtains in this field. Rights to use 
process have gone to Humble Oil & Refin- 
ing Co. 
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WOLVERINE 


TUBE 





Use TRUFIN TYPE S / T 
in both Old and New Units 


Wolverine Trufin Type S/T is a com- 
pletely versatile heat exchanger tube— 
is equally at home in new units or old. 
When new heat exchangers and con- 
densers are designed around Type S/T 
they are smaller and more compact 
because its integral fins increase heat 
transfer surface—handle more BTU’s 
per foot of tube. 

The net result is a substantial saving 
in direct tube costs as well as in labor 
and the materials that go into headers, 
baffles and shells. 


When used for retubing purposes Trufin 
Type S/T steps up the capacity of exist- 
ing equipment because its greater sur- 
face area packs more heat transfer 
surface into the same size shell. 

Also of major importance when retub- 
ing is the fact that Trufin Type S/T is 
completely interchangeable with the 
plain tube it is designed to replace. 
During the finning process the ends of 
the tube are left without fins so that 
the O.D. of the plain end is slightly 
larger than the O.D. over the fins. 
Because of this, Type S/T can be in- 
serted into the bundle and rolled di- 
rectly into the tube sheet in the regular 
manner using only standard tools and 
retubing techniques. 






Wolverine Trufin Type S/T 


TECHNICAL HELP FROM 
FIELD ENGINEERING SERVICE 


Always available to help customers 
solve problems in alloy selection, de- 
sign, corrosion, etc., are the skilled 
members of Wolverine’s Field Engi- 
neering Service. 


PUBLISHED BY WOLVERINE TUBE DIVISION 





HOW WOLVERINE TRUFIN’ TYPE S/T SAVED 17 MILES 
OF TUBE FOR A LARGE EASTERN FABRICATOR 


BY ERNEST DODD 


No matter how vou look at it 17 miles 
of condenser tube adds up to a lot of 
tube—and, when those 17 miles repre- 
sent the amount of tubing saved in one 
installation then it becomes a signifi- 
cant figure indeed. 


This substantial saving in direct tube 
costs occurred recently when engineers 
for a large eastern fabricator designed 
heat transfer units for an M.E.K. plant 
around Wolverine Trufin Type S/T— 
the original, integrally finned tube for 
shell and tube equipment. 


The units included condensers, coolers, 
reboilers, and product heater, etc. 
From previous experience their engi- 
neers knew that with Wolverine Trufin 
Type S/T they could design units with 
smaller shells and still realize maximum 
throughput, save space by obtaining 
more compact arrangements and 
greatly reduce the amount of tubing 
required. 


For example, had the units been tubed 





with prime surface tubing approxi- 
mately 225,000 feet would have been 
required. To OBTAIN EQUIVALENT 
HEAT DUTY only 134,000 FEET 
OF WOLVERINE TRUFIN TYPE 
S/T WAS NEEDED —a saving of 
91,000 feet or approximately 17 miles 
of heat exchanger tube. 


Wolverine Trufin Type S/T is avail- 
able in a wide range of sizes in copper, 
copper alloys, aluminum, and steel. In 
addition to the installation described 
above it is ideally suited for such opera- 
tions as crude stills, reformers, cat 


crackers and alkylation plants, etc. 


Next time you're considering new 
equipment, specify Wolverine Trufin 
Type S/T. If you’re retubing, Trufin 
Type S/T can increase the capacity of 
existing equipment by as much as 70% 
—depending on the type of service in 
which it is used. Either way you can’t 
lose. Write—TODAY—for complete 





information. 


From its years of experience in the heat 
transfer field Wolverine Tube has developed 
a condenser tube lineup designed to meet 
every need. Engineers can, for example, 
specify prime surface tube . . . integrally 
finned (Wolverine Trufin) or duplex tubing 

. all in a wide range of sizes and alloys. 
Next time you specify heat exchanger tubing 
remember that Wolverine Tube can meet 
ALL your needs. 


— 


. PRIME SURFACE TUBE 
WOLVERINE TRUFIN TYPE S/T 
WOLVERINE TRUFIN TYPE W/H 
PRIME SURFACE DUPLEX TUBE 
WOLVERINE TRUFIN—DUPLEX 
WOLVERINE TRUFIN TYPE L/C 
WOLVERINE TRUFIN TYPE H/R 
WOLVERINE TRUFIN TYPE H/A 
-. WOLVERINE TRUFIN TYPE I/L 


0 PN AWE ww 


If you’re having trouble with heat transfer 
problems . . . such things as equipment design 
or alloy selection you can obtain expert help 
real fast. Just get in touch with one of Wol- 
verine Tube’s Technical Sales Representa- 
tives. They’re as close as your telephone and 
because of their specialized training are 
fully qualified to help you solve the most 
difficult problems. Call on them next time 
you need help. 


17236 Southfield Road 
Allen Park, Michigan 


ng and Extruded Alu u napes 


ee CALUNET OovennC WOLVERINE TUBE 
JRANIUM DIVISION & oN 
GOODMAN MBER Div ™ 
WOLVERINE T ny Vv om Gi CALUMET & HECLA, INC. 
ca Taw a OF ANADA TED 
ANADA ANIZER & pus 
F ditt 


EXPORT DEPT. 13 E. 40TH STREET. NEW YORK 16. NEW YORK 


Wolverine Trufin isavailablein Canadathrough 
the Unifin Tube Division, London, Ontario. 
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MEETINGS CALENDAR 


National —y yA cetern ‘Kea! 
Engineers, estern Region 
ey he Statler Hotel, 


Los 
National Fee Ps Protection Associa- 
tion, Fall Conference, Penn- 
Sheraton Hotel, Pittsburgh. 
American Petroleum Institute, 9th 
National Conference on Stand- 
ards, Hotel Roosevelt. f New 


York City. 
National Conference on Air Pollu- 


tion, Sheraton-Park Hotel, 
Washington, D.C. 
Development 


Chemical 
Asen., with National ultural 
Chemicals ap — itimore 
Hotel, Baltimore, tsville 
ayer Center, usDAL Belts- 


ville, Md 
ey ~~ Gasoline Associa 
- aa Panhandle Plaine R Re- 
queaal eeting, Herring tel 
Amarillo. 


ae Chemists’ Associa- 
. 8th Semiannual Meeting 
a ‘Winter Conference, Hotel 
Statler, New York City. 
American Society 
Engineers Annual Meeting, 
Statler & Sheraton-McAlpin 
Hotels, New York City. 


American Petroleum Institute, Oil 
Information Committee Meet- 
ing, Waldorf-Astoria Hotel, New 


a 

Industrial Rapincertns Conference 

ed by Illinois Institute 
Technology, Chicag 

American C omiens Senn Society, i4th 
Southwest Regional Meeting of 
Local ACS Sections, Hilton frotet, 
San Antonio. 

American Institute of Chemical En- 
— a! Annual Meeting, Nether- 

nd Plaza Hotel, Cincinnati. 

Chemical Institute of Canada, Re- 
gional Conference of Organic 
Chemistry Subject Division, 
University of Ottawa, Ontario. 

Chemical Specialities Manufacturer s 
Assn., 45th Annual Meeting. 
— modore Hotel, New York 

ty. 

American Chemical Society, South- 
casters Reginal Meeting of 

I Sections, University of 

. Gainesville. 


— Society, Los 


vancement of Science, Tay 
Meeting, Washington D.C., 
Site ——— 

American Chemical Society, Division 
of Industrial and Engineering 
Chemistry, Christmas Sym- 
posium, No Site Reported. 


——~— Association of Corrosion 
Engineers, Eastern Regional 
Meeting, Seen Quebec, Site 


Natural Gas Gasoline Associa 
Meeting. — hora Regional wal 


for Engineering 
Education, University of Houston, 
Houston, Texas. 

Plant Maintenance and Engineer- 
ing Show, 10th Annual Show, 
Public Auditorium, Cleveland. 

Midwest Welding Conference, 
sored by Armour Research 

ation and Chicago Section of 
merican Welding Society, at 
Illinois Tech, Chicago. 











FEB. 

2- 6 | American Society for Besting Bete 
Wy = 

enn . 
11-13 | National Association of Corrosion 
Western Regional 

—— Calgary, Alberta, Site 

15-19 | American Institute c of f Mining Eng!- 
| neers, — an? © 
} Francis Drake Hotel, Fran- 
cisco. 

27 Natural Gasoline Association of 

| America, Permian Basin Paton j 
| Mee: Schorbaur Hotel, Mid- — 
land, Texas. 

MAR. 

1- 5 | American Society of Mechanical En- 
ineers, Gas Turbine Power Con- 
erence and Exhibit, Netherlands- 

Hilton Hotel, Cincinnati. 

8-12 of Mechanical En- 

Conference, 
Hotel, Los —— 

9-11 | Midwest Gas Association, A 

M . Hotel Fort Des ! aon, | 
} Des M 

13 American Institute of Chemical 
Engineers and American Chemi- 
cal y, 6th Annual Joint 
Technical Meeting, Beaumont, 

| exas. 

16-18 | Western Petroleum Refiners Associa- 
| tion, 47th Annual Meeting, 
i Hilton Hotel, San Antonio. 

16-20 | National Association of Corrosion 

i neers, 1959 Corrosion Show 
15th Annual Conference, 
| Sherman Hotel, Chicago. 

16-20 American Society for Metals, et al, 
lith Western Metal tion 
and Congress. n- ic Audi- 
torlum and Am el, 

j Los Angeles 
APRIL | 
5-10 Instrument Society of America, 
| Nuclear , Cleveland 
Auditorium, Cleveland, Ohio 

67 Instrument of America, 2nd 
Annual Symposium on Chemical 
& Petroleum Instrumentation, 
Site Unreported, St. Louis. 

13-17 The 29th Annual Safety Convention 
& tion, Hotel Statler, 

| New York. 

15-17 National Petroleum Association, 
Semi-annual Meeting, Hotei 
Cleveland, Cleveland. 

19-23 American Society of Mechanical 
Engineers, Oil and Gas Power 
Conference and Exhibit, Sham- 
rock-Hilton Hotel, Houston. 

22-24 Natural Gasoline Association of 
America, 38th Annual Conven- 

| oa. | Baker and Adolpus Hotels, 

MAY 

4 5 American Society of Mechanical 
Engineers, Maintenance and 
Plant Engineering Division 
Conference, Chicago, Edgewater 
Beach Hotel 

14-23 International Petroleum Exposition, 
‘ulsa. 

JUNE 

1- 5 Fifth World Petroleum Congress 
Exposition, New York Coliseum, 
New York. 

21-26 American Society for Testing Mate- 


rials, Annual Me>ting, Chal- 
fonte-Haddon Hall, Atlantic 
City, N.J. 












If you haven't read this 
“Reviewing New Books” 
to page 288. It's loaded with information 
on the latest in technical literature. 


, better flip back 


month's 
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on coupler ond ossures 


proper placement 


t your best buy is 


[ EVER-TITE 
t -the best quality 
| quick couplings 


Bronze 
a Aluminum 
Stainless 
Carbon 
Malleable 
Hastelloy 


You save time and 
money when you use 
EVER-TITE 
COUPLINGS, because 
you get speedy 
deliveries—no leaks. 
The tightness is 

F predetermined in 
manufacture so you 
can be sure with 
EVER-TITE. 


The EVER-TITE 
trademark is a 
hallmark of 
dependability. 
EVER-TITES do the 
best job in the trans- 
D fer of every type of 
product through 
hose or pipe. 
E Get EVER-TITE and 
get the best. Ask your 
distributor now. 
EVER-TITE COUPLING CO. INC 
254 West S4th Street 
New York 19, N. Y. 











EVER-TITE 
Adapter 
ond 
Coupler 


EVER-TITE 
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What's Happening ... 





... Among Men in the Industry 


C. L. Fitzgerald (L), chairman, South Texas Section, AIChE, congratulates Louis 
Bullington (C) and Irving Leibson (R). The Humble Oil and Refining Co. engineers 
have been awarded the Section’s “Best Publication Award,” given annually to its authors 
of the best technical article published during the previous calendar year. Presentation 
was made at the Society’s October meeting in Galveston, Texas. The winning article, 
“How to Design Perforated Trays,’ was in the February, 1957 PETROLEUM 


REFINER. 


Smith Fairlie 
Dr. K. A. Smith and M. R. Fairlie 
will play 
divisions 


parts in two new 
streamline automo- 
tive and industrial research activities of 
Sinclair Research Laboratories, Inc 

A Products division was formed to 
consolidate all functions of product re- 
search and development, and a Process 
division was organized to assume all re- 
search, development, experimental, and 
refinery application activities. 

Heading the Products division is Fairlie 
formerly in charge of the Lubricants divi- 
while Smith, formerly head of the 
Oils division, is in charge of the 

division 


J. H. Futrell and A. R. Price hav: 
Humble Oil & Refining Co.’s Re- 
search and Development division at Bay- 
town. Futrell holds a B.S. degree in 
chemical engineering from Louisiana Poly- 
technic Institute and a Ph.D. degree in 
physical chemistry from University of 
California. Price has B.S. and Ph.D. de- 
grees in chemical engineering from Rice 
Institute. 


important 
designed to 


$10n, 
Light 
Process 


joined 


at 2 


Marshall Spector has been named a 
research chemist for The M. W. Kellogg 
Co. Formerly with General Electric Co., 
he will be engaged in exploratory research. 
Spector has B.S. and M.S. degrees in 
chemistry from the University of Connecti- 
cut. 


J. N. Mendenhall, general manage: 
of domestic crude oil production for The 
Atlantic Refining Co., has retired after 
almost 40 years of service. A graduate of 
Baylor University and Yale Law School. 
he joined Atlantic in 1919. In 1952 he 
was named general manager of the Domes- 
tic Crude Oil Production department 


Dr. Robert L. Hellwig has 
named head, Engineering section, Re- 
search division, Development department 
Petroleum Chemicals, Inc. Other appoint- 
ments included: Dr. John W. Sellers, 
head, Organic section; Robert S. Munger, 
group leader, Analytical section; and Dr. 
Richard Seekircher, group leader, Chemi- 
cal section. 

The four will head various phases of 
P.C.I.’s_ activities in research into the 
manufacture of new pertrochemicals and 
manufacturing projects. 


be en 


W. K. Savage, Jr., former assistant 


superintendent of light oil processing at 


The Texas Co.’s Port Arthur works, has 
been named assistant supervisor of the 
company’s Process and Production division 
Refining department, New York. He be- 
came a chemist at Texaco’s Port Neches 
works following graduation from the Uni- 
versity of Texas in 1941 with a B.S. de- 
gree in chemical engineering. He was 
transferred to Port Arthur in 1942 


Howard Wilson, formerly 
supervisor of the Refining department's 
Process and Production division, The 
Texas Co., New York, has become assistant 
superintendent at the company’s Eagle 
Point works. Westfield, N.J. He joined the 
company’s Refining department at Hous- 
ton in 1936 after receiving his B.S. degre: 
in chemical engineering from Rice Insti- 
tute. He has worked at several Texac 

refineries 


assistant 


W. R. Sorenson has appointed 
superintendent of the Chemicals division 
at The Texas Co.’s Port Arthur works. He 
was formerly assistant superintendent 
Texaco’s Eagle Point works, Westville, 
N.J. He received a B.S. degree in chemical 
engineering from Kansas University 
and was employed at Texaco’s 
Arthur refinery 


bet n 


Port that same year 
Guy B. Hunter, chairman of the board 
of Quaker State Oil Refining Corp., Oil 
City, Pa. has been re-elected president of 
National Petroleum Association. This will 
be his third term as president 

Rexford S. Blazer, of Ashland Oil & 
Refining Corp., Ashland, Ky., was elected 
first vice president, and John E. Selden, 
of Pennzoil division, South Penn Oil Cx 
Oil City, Pa.. was elected second 
president 

Hunter was re-elected treasurer, a post 
he has held for many years, and O. P. 
Keeney, of Oil City, Pa., was re-elected 
recording secretary 


William S. S. Rodgers 
William S. S. Rodaers, former presi- 


dent and retired chairman of The Texas 
Co.’s board of directors, has received th: 
1958 American Petroleum Institute’s “Gold 
Medal For Distinguished Achievement 

The API Gold Medal, 


regarded 
of the nation’s top industrial citati 


as one 
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‘Three requisites of good plant engineering 


@ a half century ago some ingenious McKee engineer combined the ““M”’, 
the key and the oval to signify the McKee name. Today that design is recog- 
nized by steel men, petroleum men and chemical men the world over as a 
symbol of correct design, efficient purchasing and sound construction—the 
three prime requisites of a profit-making plant. 


Many factors have contributed to McKee’s reputation for building successful 
plants, but perhaps the most important of these is experience. That’s because 
the key in our insignia represents, in a way, the keys to some one-and-a-half- 
billion dollars worth of plants built by McKee in thirty-six countries. It 
could well be your key to a profit-making new plant. 


ARTHUR G. McKEE & COMPANY * 2300 Chester Avenue * Cleveland i, Ohio 


OFFICES IN: CLEVELAND 


M KE BR NEW YORK + WASHINGTON 
C ENGINEERING UNION, N.J.eHOUSTON, TEX. 


TORONTO: ARTHUR G. McKEE 
AND CONSTRUCTION SERVICES — &©OMPANY OF CANADA, LTD. 
ENGLAND: HEAD, WRIGHTSON 
& CO., LTD. (BRITISH REPRE- 
SENTATIVES OF METALS DIV. 


Men in the Industry... 


was presented at the Institute’s 38th an- 
nual meeting, in Chicago. It is awarded 
traditionally to some outstanding Amer- 
who has made substantial contribu- 
tions to the arts and sciences of petroleum 
or to humanity through the petroleum 
industry. The recipient need not be an 
oil man to be eligible. 

Rodgers started in 


ican 


the oil business in 
1911 and more than 40 years later retired 
as chairman of the board of directors of 
one of the nation’s largest oil companies. 
At 72 he still serves on the Texaco board 
of directors and its executive committee. 
Following graduation from Yale with ; 
degree in mining Somes. New sac 
spent several years mining and with 


other oil companies before he applied for 
a job with The Texas Co. on Oct. 1, 1915. 
Thirteen years later he was elected vice 
president of The Texas Co. in charge of 
the Domestic Sales department. 

He became Texaco’s president in April, 

1933 and was elected chairman of the 
board of directors in 1944. He served in 
that position until March, 1953, two years 
after reaching the company’s retirement 
age. 
Dr. Ward E. Kuentzel has retired from 
the Whiting Research laboratories, Stand- 
ard Oil Co. (Ind.). He joined Standard in 
1930, after 12 years in high-pressure re- 
search at the U. S. Department of Agri- 
culture. After undergraduate work at the 
University of Minnesota, Dr. Kuentzel ob- 
tained his Ph.D. degree in chemistry at 
George Washington University. 


Weldynamics 


ARC WELDING AT 


Set the job selector’ 


Dial the welding heat™ 


SLEX. CUTTING COSTS 


for fast, easy, low-cost welding 


Shield-Arc motor-generator welders are available 
in 200, 300, 400 and 600 amp. sizes; portable or 
stationary; for AC or DC power supply. Specifica- 
tions and engineering data are contained in 


Bulletin SB-1362, sent on request. 


The World’ Largest Manufescturer 


of Are Welding Equipment 


© 1958 The Lincoln Electric Company 


THE LINCOLN ELECTRIC COMPANY . DEPT. 2217 . 


3¢ rf 


Dual continuous controls on 
the Lincoln Shield-Arc let you 
select both arc intensity and 
welding current for the best 
performance on your job. 
Because of this exacting arc 
control, welding high alloy 
and stainless steels becomes 
efficient routine. 


For structural and mainte- 
nance welding in refineries no 
welder can match Shield-Arc 
for a and versatility. 


INCOLN 


For more data on advertised products, use Readers’ Service Cards, iast page 
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Donald O. Maxwell will head 4 new 
Systems Engineering section within the 
Process Engineering 
division of The Stand- 
ard Oil Co. (Ohio 
Manufacturing de- 
partment, Cleveland 
This new section will 
be responsible for de- 
veloping new control 
systems, the design of 
the systems, consulting 
and service support to 
the refineries and 
other technical divi- 
sions in the field, and 
coordinating all th« 
field’s activities in the 
Manufacturing de- 


Maxwell 
partment 

Systems 
engineers 


Engineering 
directly 
“systems enginee! 
operations 

Maxwell has group supers 
in the division’s Planning section. He 
joined the company after graduating from 
Lehigh University 1948 


will employ 16 
concerned with the 
ng approach to refinery 


been a 


Iso! 


Harry D. Gasarch has been elected 
comptroller of Mobil Overseas Oil Co 
Inc. He will continue as an assistant comp- 
troller of Socony Mobil Oil Co., Inc., re 
placing E. J. Glocke, on leave of absenc 
pending retirement 


J. Ed Warren has been named chairman 
of the 
of the 


executive committee and member 
board of directors of Cities Service 
Oil Co. He resigned as senior vice presi 
dent of the First National City Bank of 
New York, with which he has been associ- 
ated since 1953 

Warren served in 1952 
deputy administrator of the 
Administration for Defense. In 1956, he 
was consultant to Secretary of the Inte- 
rior Fred Seaton in connection with speed- 


and 1953 as 
Petroleum 





Chemicals 
Wanted 


The National Registry of Rar: 
Chemicals, Armour Research Foun- 
dation, 33rd, Federal and Dearborn 
Streets, Chicago 16, has received 
urgent requests for the chemicals 
listed below. If anyone has one or 
more, even if only one gram quan- 
tities, please inform the registry 
1,5-Anthraquinone 
Dipropy! disulfide 
Laury! methyl ketone 
n-Pentacosane 
n-Dotriacontan¢ 
n-Hexacosane 
n-Octacosane 
Pentaphenylethane 
n-Tetratriacontane 
1-Phenylicyclohexene 
bis-Aminoethyl methylamine 
a-Methyl styrene oxide 
1,7,7-Trimethylbicycle 

he pte ne-2 (Bornylene 
,3,3-Tetrame thylbutan: 
,3,3-Tetraphenylbutane 
tert-Butyl 


2.2.1] 


i 

2.2. 

Trimethylacetonitrile 
nitrile 

Tr Icv¢ lode« ane 
amantane 

Prehnitene 
benzene 

1,2-Dibromocyclobutane 


N-Methyl pyrrole 


Adamantane, Di 


1,2,3,4-Tetramethyl 
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Trapping Standardization 


»+. Steam trap standardization plus standardized 
hook-ups spell lower maintenance costs 


An important weapon in the fight 
against rising maintenance costs is 
standardization. It can reduce the 
variety of maintenance problems 
and simplify those which remain. 
Since we specialize in steam traps 
we'd like to offer some suggestions 
for a trapping standardization pro- 
gram. Such a program involves 
standardization on one make of trap 
and standardization of hook-ups. 


Trap Standardization 
The advantages of standardizing on 
a single make of trap are important 
and can make a big difference in the 
cost and ease of repairs because— 

1. You can carry a more complete 
stock of repair parts with a smaller 
inventory. 

2. Maintenance personnel has the 
opportunity to become expert on 
one make rather than be “ jacks of 
all traps.” 


3. As an exclusive user of one 
make of traps you become a pre- 
ferred customer of your trap repre- 
sentative and can be sure of getting 
the best possible service. 


4. You can enjoy the advantages 
sf standardized hook-ups. 


Standardized Hook-ups 
Standardized hook-ups facilitate and 
reduce the cost of both original in- 
stallation and maintenance. By 
adopting standards for the dimen- 
sions of all fittings, including nipples, 
each hook-up for a given size of 
trap is identical and can be fabri- 
cated in the pipe shop. 


Unions should be used so that 
when a trap needs repair, the unions 
can be uncoupled, the trap lifted 
from the line and a spare carrying 
identical length nipples and half un- 
ions slipped into place. In as little 
as a minute or two a faulty trap 
can be replaced. The faulty trap can 
go back to the storeroom for repair 
when convenient and then be put 
into stock as a spare. 

Figure 1 shows a typical stand- 
ardized hook-up used by a major 
chemical manufacturer. Note how 
1958 
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Fig. 1—Typical standardized instal- 
lation hook-up used by a leading 
chemical manufacturer. 


the hook-up provides the following 
advantages: 

1. Test valve in trap cap permits 
fast, easy checking of trap operation. 

2. Strainer ahead of trap protects 
it against dirt and scale. 

3. Blowdown valve in strainer pro- 
vides easy cleaning. 

4. Check valve in discharge line 
isolates trap when test valve is 
opened. 

5. Shut-off valves and unions 
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Fig. 2—Armstrong traps have only 
two moving parts—the lever assembly 
and the bucket. Nothing much to go 
wrong here. 


ahead of and following trap per- 
mit removal of entire trap from line. 

Another important consideration 
for getting the most from a stand- 
ardization program is accessibility 
of the traps. Insofar as is possible, 
traps should be located so that they 
are convenient for inspection. The 
easier it is to locate and get at a 
trap, the less likelihood that it will 
be overlooked. 


What Make of Trap? 
(This is the Commercial) 
Obviously, a trap standardization 
program shows the best results when 
the make of trap selected is the one 
that gives the best service. Natu- 
rally, we think the make should be 
Armstrong and fortunately a lot of 
trap users agree. Here are some of 
the advantages of standardizing on 
Armstrong that have been pointed 

out by these users: 

1. Armstrong traps work. They 
don’t leak steam and they do dis- 
charge condensate and air as fast as 
they reach the trap. And they work 
with any return system. 

2. Armstrong traps aren’t “ prima 
donnas.”” They need no special care 
or coddling. Valve and seat are hard- 
ened chrome steel. Lever assembly 
and bucket are stainless steel and 
these are the only moving parts. 

3. Armstrong traps aren’t “‘or- 
phans.”” You can always get parts 
and service from nearby Factory 
Representatives and stocking dis- 
tributors. 

4. Armstrong traps are guaranteed. 
If you’re not completely satisfied you 
can return the traps for refund of 
purchase price. 

More Information 

The 44-page Steam Trap Book (free 
on request) gives a lot more facts 
on trap selection and installation. 
Call your local Armstrong Repre- 
sentative or write Armstrong Ma- 
chine Works, 8526 Maple St., 
Three Rivers, Michigan. 


ARMSTRONG 


STEAM TRAPS 
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S multi-pass shell construction 
ipractical in heat exchanger design? 








vestion: 

Are the design features of multi-pass 
shell construction sound and applicable 
for process heat exchangers? 


\ mswer: 

eK Yes, if properly designed and applied, 
» multi-pass shell heat exchangers effect 
\ substantial savings in initial installation 

“*’ costs. Western has been successful with 
multi-pass shell construction because... 


ates 


| = 
d 


. of a thorough knowledge of the applications for which each Western heat 
exchanger is designed. Consequently, Western two-pass shell exchangers are 
recommended and specified only for those applications where they are ideally 


suited. 


Western multi-pass shell exchangers have achieved satisfactory service for 
our customers at far lower investment cost. By reducing the number of shells 
required to handle specific applications, the Western multi-pass shell exchanger 


does the work of two exchangers at substantially lower initial cost. 


A Western representative will gladly advise you as to the possibility of 


applying two-pass shell construction to your next heat transfer requirements 


“= WESTERN 


HEAT EXCHANGERS 


( ys SUPPLY COMPANY 
y P.O. Box 1888 — Tulsa,Oklahoma 
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ing shipments of oil to Europe during the 
Suez Canal crisis. 

He graduated in 1923 from the Uni- 
versity of Washington with a B.S. degre: 
in geology, after which he worked with 
various companies as a petroleum engineer, 
production supervisor, consultant, and 
executive. 

Warren served as president of the In- 
dependent Petroleum Assn. of America in 
1949 and 1950. He is a member of the 
National Petroleum Council, and a direc- 
tor of API and of the Mid-Continent Oil 
and Gas Assn. 


Robert F. Baldaste has been appointed 
assistant manager of the Organization de- 
partment, Standard Oil Co. (Ind.). With 
Standard for more than 19 years, he was 
formerly administrative director of the 
Whiting research laboratories, and more 
recently has been assigned on a temporary 
basis to the company’s Organization de 
partment in the Chicago general offices 

Baldaste joined Standard in 1939 as a 
chemist at the Whiting laboratories, where 
he was successively head of the Informa- 
tion division, personnel supervisor, and 
assistant administrative director before be- 
coming administrative director in 1954. A 
graduate of the University of Chicago, h 
is a member of ACS 


Ben C. Belt has been elected to the board 
of directors of Delhi-Taylor Oil Corp. He 
replaces G. L. Rowsey, who has resigned 
Belt has served the petroleum industry 
for more than 40 years. He retired in 1955 
as vice president and managing executive 
for the Houston’ Production division of 
Gulf Oil Corp. A graduate of Oklahoma 
University with a B.S. degree in Geology, 
he has explored for oil in Mexico, Cuba 
Australia, the U. S. and New Zealand 


James L. Sewell, president of Delhi- 
Taylor Oil Corp., has taken over partial 
duties as executive vice president of the 
company, in addition to his own respon- 
sibilities. P. T. Bee resigned the post to 
accept a management position with Mur- 
chison Brothers 

C. H. Hobbs has been appointed execu- 
tive assistant to the president. His duties 
include executive aud administrative rou- 
tines, public relations, financial and re- 
lated activities. He will continue as cor- 
porate secretary and be responsible for 
corporate matters, stockholder reports, and 
special financial projects. 

The company has appointed G. B. Lint- 
ner controller in addition to his present 
treasurer's position. 

W. C. Smith, vice president of produc- 
tion, will coordinate activities of the Geo- 
logical, Land, and Geophysical depart- 
ments in the Exploration division. 

Dallas will become headquarters for all 
of Delhi-Taylor’s executives, and Fred P. 
Sewell, vice president of manufacturing 
and marketing, will move his office to 
Dallas from Corpus Christi. 


John K. Carroll has been appointe: 
general counsel of The National Constru 
tors Association. For the past nine years 
he has been serving the association before 
administrative agencies, in the Federal 
courts, and in legislative and labor matters 
In addition to Carl B. Whyte, NCA 
president, the new NCA executive com- 
mittee consists of: E. J. Ford, vice presi- 
dent, Stone & Webster Enginecring Corp 
C. D. Haxby, vice president, The Rust 
Engineering Co.; Thomas W. Hopper, 
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“Changes in mid-stream™ — the last-¢ 


the common denominator 





inute, 


unexpected alterations in plans, design, specifica- 


tions, metallurgy — meet with quick, a 


Curate 


and positive action at Western. We understand 


the necessity for such changes. With an intimate 


knowledge of each of our customer's basic needs, 


and with broad experience in the design and 


W est- 


fabrication of heat exchangers, the entire 


ern organization, from Shop to Engineerins 


geared to meet whatever demands such 


may create. 


There’s nothing new about change 


chemical, petrochemical and refining industries 


— and adjusting to these changes as the 
to heat transfer requirements has bx 


specialty at Western. 


<=) WESTERN 


ae HEAT EXCHANGERS 


STERN SUPPLY COMPANY 
P.O. Box 1888 — Tulsa,Oklahoma 


ph etl 












( 
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Men in the Industry... 


president, Day & Zimmermann, Inc.; D. 
S. Pelletier, partner, Sanderson & Porter; 
Paul L. Wetcher, manager, labor rela- 
tions, C. F. Braun & Co.; W . Woed, 
president, Girdler Construction diyision, 
National Cylinder Gas Co.; and Richard 
Chislett, executive secretary. 


Lyle C. Wilson, vice president and man- 
ager of United Press International's Wash- 
ington Bureau, and Louis B. Seltzer, editors 
of the Cleveland, Ohio, Press, addressed 
the first meeting of API's committee on 
Public Affairs at the 38th annual meeting 
Chicago this month. Their joint topic 
was “The Oil Industry, as Viewed by Two 
of the Nation’s Top Editors.” 





PRECISION 


Jack C. Swan has been named refinery 
superintendent at Northwestern Refining 
Co., St. Paul Park, Minn., to assist John 
M. Vyn, refinery manager. Swan comes 
from the Neodesha, Kan.. 
Standard Oil Co. (Ind.) where 


as Operations supervisor. 


refinery of 
he served 


Thomas W. Pickel, Jr., of the Cata- 
lytic Light Ends section, Humble Oi! and 
Refining Co., Baytown, has been promoted 
from chemical engineer to senior super- 
vising engineer. He will direct activities 
of a group of chemical engineers con- 
cerned with the recovery and segregation 
of the lighter fractions for petroleum 
Pickel joined the Baytown refinery upon 
receiving a B.S. degree from Vanderbilt 
University in 1951. He is a member of 


AIChE. 


For almost 50 years, Whiton has com- 
bined 
precision engineering 
quality, reliable steam turbines for all 
types of power and drive applications. 
Whiton 
stage turbines are available in 8 wheel 
sizes 
are also available. Write for complete 


experience, workmanship and 


in building high 


horizontal, helical-flow, single 


Axial-flow, Curtis-blade turbines 


data on Whiton's horizontal and vertical 


ENGINEERED 
STEAM 


CASING 
Horizontally split casings for 
easy access to all internal parts. 








changing loads. 


GOVERNOR THROTTLING VALVE NOZZLE BLOCK AND REVERSING 
AMBER 


Double-seated, balanced V CH 
ported. Admits steam to assure 
stability control as load varies. 


CONSTANT SPEED GOVERNOR 
Fly-ball type mounted on end of 
turbine shaft to compensate for 


turbines. 


TURBINES 


ROTOR 

Solid, one-piece, steel 
forging with semi-circu 
lar buckets milled into 
rim. Eliminates thrust 
from steam action. 





LUBRICATION 
Water cooled oil ring lubrication. 


One-piece unit. 2, 3, or 4 re 
directing buckets 


as required 


for maximum efficiency. 











MAXIMUM OPERATING SPECIFICATIONS 
POWER 

SPEED 

STEAM PRESSURE 
STEAM TEMPERATURE 


THE WHITON MACHINE COMPANY 












to 1200 HP 
to 8500 RPM 
to 1250 PSIG 
to 1050° FIT 








G. R. Rawley has been promoted to 
librarian in Humble Oil & Refining Co.’s 
Research and Development division, Bay- 
town. He will manage the technical library 
and do reference work in chemistry, chem- 
ical engineering and petroleum refining. 

Rawley has a B.A. degree in economics 
from Texas A & M College, a M.A. de- 
gree in English from Southern Methodist 
University, and a M.L.S. degree in library 
science from The University of Texas. He 
is chairman of the Special Library divi- 
sion of Texas Library Association and is 
a member of American Library Associ- 
ation 


Walter W. Scheumann, 57, vice pres- 
ident and general manager, Cities Service 
Research and Development Co., died Oc- 
tober 5 in Cranford, N. J. A graduate of 
Purdue University, he began his career as 
a research chemist with Aluminum Co. of 
America in 1923. He is survived by his 
wife, two sisters, two stepdaughters and a 
stepson. 


Dr. Oscar E. Bransky, 7. 
chief of the petroleum branch, Economi 
Cooperation Administration (Marshall 
Plan), and retired assistant general man- 
ager of manufacturing of Standard Oil 
Co Ind died October 1, at Palm 
Beach, Fla. He retired from Standard i 
1948. Surviving are 1 I 


aaugti 
: 
rs. and six grandchildren 


former 


his widow , two 


Howard E. Robb has joined the Whit 
ing Research Standard Oj 
Co. (Ind He will carry out research or 
processes tor produc ing petro hemicals. He 
has B.S. degrees in chemistry and chemical 
Washineton Universit 


laborator ies 


engineering at 


Mo 


Charles E. Powell has been named as 
sistant superintendent of gasoline plant 
operations for Cities Service Oil Co 

of District He was formerly su 
perintendent of the company’s Pampa 
gasoline plant. His district will cover Cities 
Service gasoline plants at Burrton and 
Wichita, Kans.;: Blackwell and Guymon, 
Okla., and the underground storage ter- 
minal it Hutchinson, Kans 


‘ harg¢ 


Aivars Kuplis has joined the Whiting 
Research laboratories, Standard Oil Co 
Ind.), where he will carry out refining 
pilot-plant studies. He received a M.S. de- 
gree in chemical engineering at the Uni- 
versity of Minnesota and a B.S. degre+ 
from the University of Illinois 


G. W. Ferguson has been appointed a 
technologist in the Los Angeles office of 
The Texas Co.’s Research and technical 
department. He was formerly on the staff 
of the manager of technical services at the 
Texaco Research Center in Beacon, N. Y 
Ferguson received his B.S. degree in me- 
chanical engineering from Texas A. & M 
College in 1947, and joined Texaco that 
same year 


Kenneth W. Kramer has joined th: 
Whiting Research laboratories, Standard 
Oil Co. (Ind He will conduct research 
on methods of analyzing petroleum and 
petroleum products. Kramer has a M.S. 
degree in chemistry from Indiana Univer- 
sity and a B.S. degree from Central Col- 
lege, lowa 


Bruce A. Ritzenthaler has been ap- 
pointed a group leader at Whiting Re- 


NEW LONDON. CONNECTICUT search laboratories, Standard Oil Co 
(Ind Since joining Standard he has 
368 For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER Vol 37, No. 11 














: 
? 


Nite BORE oe 


| 
| 
| 








RDC Countercurrent Extraction Column Side Entering Propeller Mixer 








Handling a Total Flow of 2500 GPH Blending Asphalt Cutback Products Assembly 


Series of Three Stage Treaters and 7800 Galion Outdoor Polyester 





for petrochemicals 


here is TURBO 
on the job 





FOR DETAILED INFORMATION AND USEFUL DESIGN DATA, SEND 
FOR THE FOLLOWING BULLETINS: 


Please send me the following Turbo- Mixer Bulletin (s): 
General Turbo-Mixer Bulletin______ 
RDC Extraction Column Bulletin______. 
Side Entering Propeller Mixer Bulletin.—_____ 


Absorption & Oxidation Bulletins______ 








Settiers in CAA—Butadiene Extraction Resin Reactor 


No mixing service is too large-or too small for our 
staff of designers, engineers and skilled -crafts- 
men, nor for the facilities of our plants. In sup- 
port of the high-production, low-maintenance 
equipment shown here is more than 40 years of 
specialization in this field. Back of this equip- 
ment, too—a testing and research laboratory 
that enables our designers to custom—build 
Turbo-Mixers for your individual requirements. 

Send for descriptive information showing how 
Turbo-Mixers can increase your production 
efficiency at lower cost. 






TURBO-MIXER 


TURBO-MIXER DIVISION 
GENERAL AMERICAN 


TRANSPORTATION 
CORPORATION 


Sales offices: 380 Madison Avenue, New 
York 17, New York * General Offices: 135 South LaSalle 
Street, Chicago 90, Illinois * Offices in all principal cities 
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PACIFIC TUB \ o-3 oF 


5710 Smithway St., Los Angeles 22. Ca * RAymond 


Ref ’ - for Superi 
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Men in the Industry... 


heen active in developing new instruments 
for anaylsis of petroleum products and 
use in refining processes. He has a B.S 
degree in physics from Illinois Institute 
of Technology. 


Francis W. Porsche has been appointed 
a senior project chemist at the Whiting 
Research laboratories, Standard Oil Co. 
(Ind.). Since joining Standard, he has 
been active in developing new petroleum 
analytical methods. Porsche has a B.S. 
degree in chemistry from the University 
of Chicago. 


James |. Harper has been named pres- 
ident of SunOlin Chemical Co., a joint 
subsidiary of Olin 

Mathieson Chemical 

Corp. and Sun Oil Co. 

The newly-formed 

company will produce 

urea. Other officers are 

J. R. Sanderford, sec- 

retary and assistant 

treasurer: Joseph T. 

Wilson, Jr., treasurer 

and assistant secretary ; 

and Joseph R. Layton, 

comptroller Harper 


L. W. Robbie has been named vice pres- 
ident of plant operations for Texas City 
Refining Co., Inc., Texas City. A graduate 
of Armour Institute of Technology with 
a B.S. degree in chemical engineering, 
Robbie was formerly vice president and 
general manager of Republic Oil Refining 
Co., Texas City 


Cc. E. Wharton, vice president in charge 
of manufacturing for Warren Petroleum 
Corp. at the time of his retirement last 
July, has opened an office as a consulting 
engineer in Tulsa. He will specialize in 
management and personnel problems, and 
act as an advisor on construction and op- 
erating problems in the natural gasoline 
industry 


Dale O. Cooper and Louis P. Kar- 
velas have joined the consulting firm of 
Bonner & Moore Engineering Associates 
Cooper was formerly with Union Oil Co. 
in various refinery departments as a process 
design and economic engineer. Recently, 
he has been working on computer appli 
tions and operations research optimization 
studies for refineries. Karvelas was for- 
merly with Humble Oil & Refining Co. as 
an engineer in the petrochemical eco- 
nomic evaluation section, and as a cost 
engineer. 


W. Edwin Cox has been named man- 
ager of public relations for Lion Oil Co 
division, Monsanto Chemical Co. He joined 
Lion in 1945 as assistant advertising and 
sales promotion manager. Since 1956, he 
has been manager of sales training for the 
division 


Russell B. Brown, will retire as general 
counsel of the Independent Petroleum 
Association of America December 31, 1959 
He began his association with IPAA in 
late 1929 


The nationwide membership and activi- 
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One of 38 Metagraphic Receiver Mod- 
els you can choose from, all with only 
5” x 5%” panel. This model has single- 
knob, six-position transfer station for 
completely “bumpless transfer” in cas- 
caded control systems. 


BRISTOL 
METAGRAPHIC 
RECEIVERS: 











“Fasiest ‘bumpless transfer’ you ever saw” 





Variable (A), set point (B),and valve 
position (C), all on same scale, make 
manual-automatic transfer easy. 
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That’s what instrument men say after 
trying the Bristol Metagraphic Pneumatic 
Receiver—even in cascade control systems. 

Just seal, match pointers, transfer. 
There’s not a single value to read. That’s 
because the Metagraphic gives you valve 
position, set point and measured variable 
—all on the same scale. 

No finger-disconnects here! The Meta- 
graphic is a true plug-in receiver— plugs 
and unplugs in 5 seconds with no loss of 
automatic control. 


You can switch from indicator to re- 
corder in less than 10 seconds, interchange 
many receiver models, change range sim- 
ply by changing chart. Cuts down on costly 
reinstallations if process requirements are 
changed. 

Write today for the complete Meta- 


graphic story. Don't forget, Bristol offers 
the widest selection of miniatures on the 
market. (Full sized instruments, too.) The 
Bristol Company, 111 Bristol Road, Wa- 
terbury 20, Conn. 616 


B R } STO L TRAIL-BLAZERS IN PROCESS AUTOMATION 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING 


_—s > 
CASCADE 


eR 





Six-position transter station (enlarged view 
for cascade service. Three-position manual- 
automatic station is also available. 


FINER 
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INSTRUMENTS 


Metagraphic Indicating Receivers have full 9- 
inch scale for easy reading; feature complete 


10-second interchangeability with recorders. 


34 l 





NOW greater economy 


A.S.A. FLANGE Plus 


LENAPE 


ou 


LOW COST WELD END EXTENSION 





For many pressure vessel requirements, progressive designers are 
specifying economical Lenape flanges and seamless weld end extensions 
in place of more costly long welding necks in I.D. sizes from 16” to 24”. 


Check these distinct advantages: 


LENAPE FLANGES OFFER: 
e Full I1.D. opening for easier access and replacement of vessel 
internals. 
e Wall thickness equivalent to more expensive Seamless Weld- 
ing Necks. 
e Special facings in solid material. 
e Positive flange cost economy. 


LENAPE SEAMLESS EXTENSIONS OFFER: 


e Full I.D. opening free from constrictions imposed by pipe. 


e Heavier walls than either pipe or rolled plate—greater corrosion 
and pressure resistance. 


e No axial seam to be radiographed. 
e Inherent reinforcement. 


IN COMBINATION: 


e Economy in lengths beyond 12” overall as compared to Seamless 
Welding Necks. 

e Joining weld is X-rayable, in contrast to a slip-on flange. 

e Extension may first be welded to vessel, then flange welded to 
extension without refacing the flange. 


Write today for detailed specifications. 







See our standard line c! pressure vessel connections on 
pages 1128-1129 in the 1958 Chemical Engineering Catalog. 


PRESSURE 
WESSEL 


‘CONNECTIONS 


LENAPE HYDRAULIC PRESSING & FORGING CO. 
DEPT. 106 WEST CHESTER, PA. 


RED TK) PRODUCTS 
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ties of IPAA have constantly expanded 
under the guidance of Brown, who feels 
the organization has given the thousands 
of oil and gas producers in this country 


“an acceptance and respected voice in 
the affairs of the industry and in Govern- 
ment matters affecting their own welfare.” 

Brown expressed confidence that the 
Association “has the capable organiza- 
tional strength to carry forward the As- 
sociation’s vital program of maintaining a 
healthy and vigorous oil and gas produc 
ing industry in the United States.” 


Don E. Kennedy has been appointed a 
section leader in the Research and Devel- 
opment department, Seymour, Ind., lab- 
oratories, Standard Oil Co. (Ind.). He 
will be in charge of research and develop- 
ment work at Seymour. Kennedy has a 
B.S. degree in chemical engineering from 
Ohio State University. 


Dr. Robert H. Perry recently resigned 
as project engineer with Scientific Design 
Co, to become an associate professor of 
chemical engineering at the University of 
Oklahoma, and a process design consult- 
ant to industry 


Martin W. Bretz is superintendent at 
British American Oil Co.’s new Pincher 
Creek gas plant. He 
was formerly with 
Stanolind Oil and 
Gas Co., Ltd. Bretz 
received a B.S. degree 
in mec hanical engi- 





neering from Okla- 
homa A. and M. Col- 
lege. Between 1943 
and 1956 he was 
junior engineer, plant 
engineer and plant 
superintendent for 
Stanolind in Wyo- 
ming, and was later 


Bretz 
named plant superin- 


tendent at Kermit, Texas. Bretz joined the 
Pincher Creek plant when the first stage 
was opened in 1957. 


a; Moise, assistant director. chemicals, 
has moved to the office of refinery liaison, 
Esso Research and Engineering Co., Lin- 
den, N. J. He will work with Standard 
Oil Co. (N. J.), particularly in the West- 
ern Hemisphere, on technical aspects of 
petroleum refining and petrochemical 
manufacture 


Gordon D. Kerns has been named tech- 
nical director of the newly established 
Refinery Technical Service department, 
Vickers Petroleum Co., Inc., at Wichita, 
Kansas. Formerly a senior technologist at 
the firm’s Potwin, Kan., refinery, he will 
direct all technical activities at the re- 
finery, and coordinate the work of the new 
department with all other refinery depart- 
ments 


Wayne C. Edmister, author of “Ap- 
plied Hydrocarbon Thermodynamics,” a 
series of articles currently running in 
PeTroLeuM Rertner, has joined the staff 
of Oklahoma State University as a profes- 
sor of chemical engineering. He was for- 
merly doing engineering research for Cali- 
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Guard chamber on Reformer Unit at Sinclair Refining Company's Marcus Hook (Penna.) refinery being gun-lined 





vith refractory concrete (made with LUMNITE cement). Gunite Contractor: Joseph A. McColium, Inc., Mariton, N. J 


insulates ... resists heat . . . combats corrosion 


® Industrial concrete linings (made with ATLAS* LUMNIT! 
calcium-aluminate cement and suitable aggregates help 
solve heat, corrosion and insulating problems in vital 
refinery equipment 


e Shutdown due to installation is minimized because 
placement is fast and easy — service strength is reached 
within 24 hours 


For maximum convenience, use castables made with 
LUMNITE* cement. These are packaged mixtures, ready for us¢ 
Simply add water, mix and place. Made and distributed 


»y leading manufacturers of refractories. 


For your copy of the “Lummite Mortar Manual,” Universal Atlas Cement 


describing gun-applied linings, write: Universal Acias 


ee ee Division of United States Steel 





*ATLAS and LU MNITE are registered trade-marks 172 
. 
OFFICES: Albany: Birmingham: Boston « Chicage + Davton « Kansas City - Milwaukee « Minneapolis « New York + P. idel phia Pittsburgh + Si. Louis + Wace 
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whoever heard of a conical tube sheet? 





VU BA Pica helped solve ARAMCO’S problem 
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i 
A forged tube sheet conical both The outside conical surface takes - . the conical tube sheet wos 
inside and out could not have been shope os unwonted meta! is cut finished. The tube sheet wos ploced 
drilled because there would have awoy. When the previously drilled in the Yubo heat exchanger, tubes 
been no purchase for the drill. So holes become shallow, the drili was inserted ond welded to sheet. Then 
Yubo started with a forging which reinserted and the holes made replaceable ferrules and insulation 
wos flat outside and conical inside deeper. Then more meta! was cut were used to protect the tube ends 
ond then drilled holes on the flat away. This process was repeated from erosion truly an engineered 
outside surface. ‘ 


until heat exchanger 


YUBA CONSOLIDATED INDUSTRIES, INC. 


Heat Exchangers YUBA HEAT TRANSFER DIVISION Honesdole, Po 
PMONES HP routacewed ADSCO DIVISION byfolo, N. Y. 


YUBA MANUFACTURING DIVISION Eenicic, Calif 


East and West 














Towers Expansion Joints Pressure Vessels Structural Steel 





374 For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFINER—J’ol 7, No. Il 

















Men in the Industry .. . 





fornia Research Corp. The author of four 
books and more than 40 technical papers, 
Edmister has a B.S. degree from Oklahoma 
State and a M.S. degree from Cornell Uni- 
versity. 





Admiral Earle W. Mills has been 
elected chairman of the board of directors, 
The Foster Wheeler Corp. He will handle 
problems arising in power generation 
equipment and process plants in the refin- 
ery and chemical fields. W. L. Martwick, 
formerly senior vice president in charge of 
sales, was elected president. He will have 


charge of operations. John E. Kenney, for- 
merly vice president in charge of the Mid- 
west office, has been named executive vice 
president. 


J. B. Adams has been appointed refinery 


manager and vice president and manager gives you all these 


in charge of manufacturing, U.S. Oil & 

Refining Co., Tacoma, Wash. ; features for your 
G. S. Peterson, chief engineer, was ap- 

pointed superintendent of operations, and e 

F. W. Brugman, assistant engineer, was forged steel pipe 

named chief engineer. Dr. E. E. Lyder will . ; P 

continue as president of the Tacoma refin- di ~4 

ery firm which has been in operation ; union requirements 

about a year and has one of the newest ‘ 

refineries in Washington 











William F. Thiede, an assistant gen- 
eral manager of manufacturing for Esso 
Standard Oil Co. re- 
tired October 1. Be- 
fore he moved to his 
final post in New 
York in 1953, he was 
general manager of 
East Coast manufac- 
turing for Esso. He 
served earlier as assist- 
ant East Coast gen- 
eral manager; as as- 
sistant manager and 
manager of the firm’s 
old Jersey Works: as 
general superintendent 
at the Bayonne re- 


finery and as assist- Thiede ROUND, STRAIGHT 


ant general superin- BARRELS for fast 
tendent at Bayway refinery. e 
wrenching. No un- 


Thiede joined Esso at Bayway more 


| 
y 
“ 


UNIFORM WALLS for 
even expansion and 
contraction under 
temperature 
changes. THEY FOL- 
LOW THE PIPE! 


Ney 


CATAWISSA 
BALL-TO-ANGLE SEATS 
give you a “Perfect Seal” 
regardless of pipe align- 
ment! 


11) 022 @ amma | I sh « 





than 46 years ago, at age 17, shortly even or tapered sur- MORE THAN ADEQUATE waill thicknesses 

after he was graduated from high school faces tocause give you Catawissa’s 3-to-1 Safety Factor 

in Elizabeth, N. J. wrench slips or (3000-Ib. service, 9000-ib. test; 6000-Ib. 
wrench locking! service, 18000-Ib. test)! 

Arthur Phillips, Jr., has been named : 5 

vice president of Solvay Process division, Catawissa Perfect Seal Pipe Unions are made by Union Specialists from 

Allied Chemical Corp. Also named to new 80,000-Ib. tensile strength steel (ASTM Spec. A-105-55T, Grade II). Steel 

posts were: Vesne W. Abel, Js... director forgings from our own forging mill are closely checked for imperfecti 

of sales; Robert L. Reynolds, assistant di- ing or ging . ly on or imperiections 

rector of sales, and G. Richard Barclay, | ... and finishing on modern, automatic machines with close inspection dur- 

manager of the Sales department's Organic ing and after production give you pipe unions second to none! 


Chemicals section ! 
Get your free copy of Catalog 56 showing the complete Catawissa line .. 2 


Glenn B. Warren, vice president and | write direct or stop at your favorite supply store. 
consulting engineer of the Turbine divi- | 
sion, General Electric Co., has been CATAWISSA VALVE & FITTINGS COMPANY - CATAWISSA, PENNA,, 


elected president of ASME. Elected to 
serve with him were five vice presidents. 
They are: Charles H. Coogan, Jr., head 
of the Mechanical Engineering depart- 
ment of the University of Connecticut; 
Gordon R. Hahn, assistant chief mechan- 
ical engineer for Gibbs and Hill, New | 
York; John W. Little, president of the | 
Goslin-Birmingham Manufacturing Co., | 
Alabama; Thomas J. Dolan, head of the mae ge Ria baoe tO 

department of Theoretical and Applied oa . 

biahinaiee at the University of Illinois ; ** . at your favorite supply store 


for complete, guaranteed pipe union satisfaction 
= Peers Fag s 
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CONCENTROL 


PROVIDES 
LOW COST, EFFECTIVE CONTROL 
of FOAM and BOILER WATER CARRY-OVER 


PROVED 
IN THE LAB: 


BEFORE: 

Foaming of highly alkaline 
solutions in glass test 
cylinder. 


AFTER: 


Same solution after addition 
of 12 ppm of Bird-Archer 
Concentrol antifoam. 





PROVED 
IN THE FIELD: 


Concentrol eliminates foaming, maintains 
dissolved solids of 10,000 ppm with alkalinity 
in excess of 2,000 ppm in East Texas refinery. 


Concentrol reduces blowdown rate from 15% 
to 5%, keeps steam quality high in paper mill 
using highly alkaline makeup water. 





Concentrol climinates boiler carry-over 
caused by high alkalinity for an automobile 
radiator manufacturer using a carbonate water 
that is Zeolite softened. 


Concentrol is available in liquid, powder or briquette forms. Fast 
acting and resistant to hydrolysis or breakdown under normal boiler 
temperatures and pressures, it can be fed either continuously or in slugs 
to boilers. Many plants get the advantages of positive foam control p/us 
boiler water sludge conditioning by using Concentrol in combination 
with organic sludge conditioning agents. 


Let a Bird-Archer Water Treatment Engineer prove what Concentrol can do in your plant. 


Bird-Archer is always as near as your phone. 


BIRD-ARCHER 


WATER TREATING CONSULTANTS 
The BIRD-ARCHER Company, 4337 N. American St., Phila. 40, Pa. 


New York, Chicago 
The BIRD-ARCHER CO. of Californic, 415 Brannan St., San Francisco * Offices in Canada and Mexico 


BA-802 
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| Men in the Industry... 


and Harold Grasse, partner in Black and 
Veatch, Kansas City, Mo. Arthur M. 
Perrin, president of National Conveyors 
Co., and Richard G. Folsom, president of 
Rensselear Polytechnic Institute, were 
elected directors. 


L. Russell Marks has been elected vice 
president of the Murphy Corp., El Dorado, 
Ark. He has been vice president of finance 
and service since 1955. 

A. O'Connor, Jr. has been elected 
vice president. He has been secretary and 
general counsel since 1954 


Richard A. Ahlbeck has 
pointed a project chemical engineer 
Whiting Researeh laboratories, Standard 
Oil Co, (Ind.). Since he joined Stand- 
ard in 1957 his research has been chiefly 
on petrochemicais. He has B.S., M.S. and 
Ph.D. degrees in chemical engineeri: 
from the University of Michigan 


been 


William C. Taylor, Jr., has been ap- 
a project chemical engineer at Whiting 
Research laboratories, Standard Oil Co 
(Ind.}. Since he joined Standard, kis 
research has centered on refining process 
pilot-plant studies. A member of AIChE, 
| he has a B.S. degree in chemical enginee: 
ing from Cornell University. 


Frederick E. Mueller has been ap- 
| pointed a project chemical engineer at 
| Whiting Research laboratories, Standard 
| Oil Co. (Ind.). Since he joined Stand- 
ard in 1956, his research has been in 
refining. He has a B.S. degree in chem- 
ical engineering from the University of 
Minnesota 


William M. Herring, Jr., has been 
appointed a project chemical engineer at 
Whiting Research laboratories, Standard 
Oil Co. (Ind Since he joined Stand- 
ard, his research has centered on studies 
of methods for producing gasoline. H« 
has M.S. and Ph.D. degrees in chemical 
engineering from the University of Wis 
consin 





Ralph G. Zelmer has been 
a project chemical engineer at Whiting 
Research laboratories, Standard Oil Cx 
(Ind.). Since he joined Standard his re- 
search has been on petrochemical proc- 


appointe 


esses. Dr. Zelmer has a Ph.D. degree in 

| chemical engineering from IMinois In- 
| stitute of Technology, where he also 
| completed his undergraduate training 


George W. Wyckoff has been 
elected to the Gulf Oil Corp. board of 
directors. Currently a governor-vice presi- 
| dent of T. Mellon and Sons in Pittsburgh, 
| he graduated from Yale University in 
1929, with a B. A. degree. Shortly after 
graduation he joined Union Trust Co. of 
Pittsburgh. In 1933, he became associated 
with the A. W. Mellon interests. 
Wyckoff also serves on the board of The 
M. A. Hanna Co., The Carborundum Co.. 
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...In a newly 
extended range 
of sizes, weights 
and alloys 





; The recognized advantages of Curmet * Materials include premium carbon 
extruded steel tubing... high transverse steels, alloy steels, stainless steels and 
strength, uniform physical properties, high temperature materials 
longer lengths .. are now available for © Wall thicknesses from A.S.A. Sched- 
the first time to a wide range of indus- ule 20 through Schedule 160, and 


trial applications. 

Technological advances at Curtiss- 
Wright’s Metals Processing Division 
have now made possible: 


larger sizes through 4 inches. 

New latitude in fabrication and closer 
matching of dimensional needs enable 
you to use this high-integrity tubing in 


* Sizes from 8 through 20 inch outside an expanded range of pressure, temper- 
diameters, and even larger, in quar- ature and mechanical applications . . . 
ter inch increments. with new economy. 


FOR FULL INFORMATION, WRITE TO: 


, ° METALS PROCESSING DIVISION ® CURTISS-WRIGHT CORPORATION 
760 Northland Avenue Buffalo 15, New York 
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How will you have 
your TEFLON packing 


BELMONT TEFLON* Packings—impervious to acids, caustics, 
oxidants, solvents, for long troublefree life in the most 
difficult service—are offered Im a wide variety of forms to 
best suit each individual requirement. Select your needs 
from the most complete damevandeget exactly what you want. 
Your Belmont Packing Distributor is ready to serve you. 
Or write for Catalog T-57. 


Belmont braided Tefion yarn (No. 3085) 
and Teflon ribbon (No. 3055) are offered 
with the rugged mechanical structure of 
Belmont’s unique Criss-Cross Braid 
that will not ravel, wear through, slough 
off. Each strand criss-crosses diagonally 
through the body of the packing, becom- 
ing an integral part of the whole. Supplied 
in coil, reel and ring form. 


Belmont Pump Packing Rings, molded 
from shredded pure Teflon with Tefion 
suspensoid (No. 3062) and impregnated 
with graphite (No. 3061) serve the 
requirements for both non-contaminating 
and general purpose chemical pump ser- 
vice throughout the processing industries. 
Supplied in sets with solid Teflon spacers. 


EXTRUDED | 


Belmont Extruded Teflon Packing (No. 
3060-C ) is shredded pure Teflon, impreg- 
nated with graphite and reinforced with 
a skeleton jacket of Teflon yarn. Avail- 
able in reels and continuous lengths. 
Belmont Bulk Packing (No. 3060-B) is 
shredded pure Teflon with graphite. 
Available in 4, 1 and 5-lb cans. 


SOLID Rings 


Belmont Solid Teflon Packings are offered 
in 3 designs—V-Rings (No. 3105), cup 
and cone (No. 3115) and wedge type 
No. 3115-X). All provide a tight seal 
at low gland pressure and minimum fric- 
tion cn valve stem. Offered in sets, with 
square end adaptors where required. 


*du Pont Trademark 


For more data on advertised products, use Readers’ Service Cards, last page. 


The McKay Co., Mellon Nation Bank and 
Trust Co., Pittsburgh Consolidation Coal 
Co., Wyckoff Steel Co. and Aluminum Co 
of America. 


Lloyd F. Bayer, 65 senior vice presi- 
dent and director of Tidewater Oil Co., 
died Sept. 29 in Oakland, Calf., of a 
blood ailment. He was also a director of 
Mission Development Co. and a director 
of API. Bayer joined Tidewater in 1916 


Charles E. Powell has been appointed 
assistant superintendent of gasoline plant 
operations for Cities Service Oil Co. in 
charge of District 1. He was formerly 
superintendent of the company’s Pampa 
gasoline plant. His district will cover gaso- 
line plants at Burrton and Wichita, 
Kansas, Blackwell and Guymon, Okla.. 
and the underground storage terminal at 


Hutchinson, Kansas 


John E. Roth has been elected a direc- 
tor and senior vice-president of Tidewater 
Oil Co. He formerly was administrative 
vice president for production, in charge 
of coordinating domestic and foreign ex- 
ploration and production activities. Roth 
has a B.S. degree in mechanical engineer- 
ing from Cornell University. He started 
with Tidewater as a surveyor with Tidal 
Oil Co., a predecessor company 


John H. Schaefer, retired vice-presi- 
dent and former director of Ethyl Corp., 
will be available to Lauren B. Hitchcock 
Associates, chemical engineers, New York 
as a special consultant on management 
and technical problems in the petrochem- 
ical field. Schaefer was president and 
director of the Industrial Research In- 
titute and director of the Lead Industries 
Assn. 


Cc. H. Wager has been named general 
traffic manager of Shell Oil Co. He will 
be responsible for coast-to-coast Traffic 
department functions, which includes 
Shell Chemical Corp. traffic activities 
Wager joined Shell in 1933 as an attorney 
at Tulsa. He was appointed assistant 
traffic manager, transportation and sup- 
plies, New York, in 1940 


Ward L. Reed has retired from Shell 
Oil Co. after 27 years’ service. He was 
trust manager and chairman of the In- 
vestment committee of Shell’s Provident 
Fund and Pension Trust, a job he has 
held for the past 10 years. Reed joined 
Shell in 1931 as general credit manager 
in St. Louis 


Ernest Musslewhite, Jjr., has been 
named head of the Mechanical section. 
Process research division, Esso Research 
and Engineering Co. He has charge of all 
engineering and construction activities of 
the division. He joined Esso Research in 
1942 after receiving a B.S. degree in 
Chemical engineering from Rice Institute 
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High Pressure Research 


Costs LESS Today |! 
































Smallest 
Stendord Autoclave 
Liter Speed: 650 r.p.m 
Size: 22° x 22” x 50° (14.0 cw. ft 
Weight: 300 Ibs 


7 
' 











ollest 
Stondord Autoclove 
% Ga S 100 rp.m 
Size: 24° x24 5” (18.3 cw. ft.) 


Smoliest 
Weight: 400 Ibs 


Standard Autoc 

300 mi Speed 

Size: 7° x 13° x 20 (1.0 cw. ft.) 
Weight: 30 Ibs 








Your high pressure research costs are less today than they were 20 years ago. The reason 
—tremendous engineering improvements in the equipment available to you. Consider 
these modern high pressure equipment facts: 


e EQUIPMENT COSTS LESS—Better engineering design gives you lower first cost, lower 
operating and maintenance cost. 

e MORE EFFICIENT EQUIPMENT—You can run a wider range of reactions, faster. 

e SMALLER BATCHES—No longer necessary to use large quantities of costly chemicals. 

e LESS COSTLY HANDLiING—Laboratory personnel can make own set-ups quickly 

and without special tools. 

e SAVES SPACE— More compact design saves you valuable laboratory space. 
To sum up: because of better-engineered equipment, you can obtain reliable high pressure 
research data much faster, more accurately, in less space and at lower cost than ever before. 
3y the continuing improvement of high pressure research equipment, Autoclave Engineers 
contributes to today’s lower cost research. 


AUTOCLAVE @ 
ESNGINBERS.INC 
2940 WEST 22nd STREET, ERIE, PENNSYLVANIA 
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What Suppliers Are Doing... 





Likins 


Scheibel 


Shoemake 


Merle R. Likins has been appointed to 
direct a field technical sales and service 
office for Girdler Catalysts in Houston by 
the Chemical Products division of Cheme- 
tron Corp. He is formerly a member of 
the Girdler Catalysts technical service staff 
in Louisville, Ky., Likins will continue to 
work closely with the company’s labora- 
tories in Louisville on specialty catalyst 
research and technical service programs. 
He holds a B.S. degree from Western Ken- 
tucky State College and a M.S. degree in 
chemistry from the University of Louis- 
ville 


R. E. Scheibel has been named to head 
Continental-Emsco Co.’s new Industrial 
Sales department. This new department 
will be responsible for direct and dealer 
sales of the company’s industrial products. 
Scheibel, a former division merchandise 
manager for the Oil Field Manufacturing 
and Supply Co., will headquarter in Dal- 
las. The new department will be a part 
of the Machinery and Miscellaneous Sales 
division of Continental-Emsco and will be 
under the supervision of W. C, Kinder, 
vice president 


James G. Siwik has been added to the 
sales force of U. S. Stoneware Co. He 
will have his headquarters in New York. 
Siwik has had varied experience in process 
development, production, and sales of prod- 
ucts in the chemical field. He was previ- 
ously sales engineer with the General 
Electric Co., handling sales of specialty 
chemicals to industry in several Eastern 
states, and worked with the Atomic En- 
ergy Commission in processing and super- 
vision of fissionable material. He has a 
chemical engineering degree from Cooper 
Union School. 


J. E. Shoemake has been named man- 
ager, refinery and pipeline equipment sales 
of U. S. Steel Corp.’s Oil Well Supply 
division. He will locate at Houston. Shoe- 
make joined the company in 1945 as dis- 
trict engineer, Shreveport. He was ap- 
pointed district engineer of refinery and 
pipeline equipment sales at Houston in 
1946 and area manager, refinery and pipe- 
line equipment sales in 1952, holding this 
position prior to his present appointment. 
He attended Louisiana State University 
and received his LL.B degree from the 
University of Houston Law School. 


George F. Kline has been named man- 
ager of Blaw-Knox Co.’s Petroleum and 
Petrochemicals department, Chemical 
Plants division, Pittsburgh. His respon- 
sibilities will include sales, proposals, con- 
tracts, processes, and plant design. These 
cover projects ranging from complete re- 
finery programs to single-unit additions 
Kline joined Blaw-Knox in 1954, and for 
the past year has been assistant manager 
of the department he now heads. A major 
portion of his 17 years of professional 
experience has been in the process design 
and sales fields. 


C, J. Wilson has joined B-I-F Indus- 
tries, Inc., as an Eastern regional engi- 
neer. He received a B.S. degree in chem 
ical engineering from M.I.T. in 1935, and 
did postgraduate work at Columbia Uni- 
versity. He is a member of AIChE and 
ASME, and is a registered professional 
engineer in New York and California 
Wilson has worked for Union Oil Co., 
Griscom-Russell Co. as staff and project 
engineer, and C F Braun Co. as senior 
project chemical engineer. He has de- 
veloped several patented devices for heat 
transfer equipment. 


John S. Kline has been appointed as- 
sistant general manager and chief execu- 
tive of The Carpenter Steel Co.’s Alloy 
Tube division, Union, N, J. He was divi- 
sional controller of the firm’s Tube and 
Webb Wire Divisions, New Brunswick, 
N. J., for the past six years. Kline joined 
Carpenter in 1945 and was auditor in the 
company’s main office until 1952. He was 
previously with the Metropolitan Edison 
Co. for eight years. P. L, Coddington, 
former manager of Alloy Tube division 
will temporarily continue as an advisor 


Page Edmunds has been named assistant 
general manager of chemicals in the W 
R. Grace & Co., Davison Chemical di- 
vision. He has also been named vice- 
president of Davison Chemical Co. Ltd., 
the division’s Canadian affiliate. Edmunds 
was formerly general sales manager, petro- 
leum chemicals. He is a 1939 graduate 
of Johns Hopkins University, where he 
studied chemical engineering, and has been 
with Davison since, except from 1941-45 
when he was in the U. S. Navy, as a 
lieutenant commander. He is a member 


of ACS and API, 


1 


Freeman A. Gehres has been named 
branch office manager in New Orleans for 
The Cooper-Bessemer Corp. Since the 
opening of Cooper-Bessemer’s combined 
New Orleans office and warehouse in 
1952, Gehres has been assistant branch 
manager under T. E. Kraner who has now 
become president of C-B Southern, Inc., 
Cooper-Bessemer’s new engineering and 
manufacturing subsidiary in Houston. 
Gehres was previously a sales engineer for 
four years in Cooper-Bessemer’s Houston’s 
office following nine years as an applica- 
tion engineer in the company’s head- 
quarters. 


Charles E. Beaver has joined Buell 
Engineering Co., Inc. in a sales and mar- 
keting capacity. A veteran in the tech- 
nology and sales of electrostatic pre- 
cipitators and mechanical collectors for 
cleaning industrial gases, Beaver started 
as an engineer in the Technical depart- 
ment of the Research Corp. in 1925 
Successively advancing to sales engineer 
and assistant sales manager, he finally be 
came vice president of sales and a director 
of Research-Cotrell, Inc., the company’s 
wholly owned subsidiary, In that capacity 
Beaver was responsible for world sales of 
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New Delaware Refinery, representing the advanced think- 
ing of refinery engineers and technologists, can process 
130,000 barrels of crude oil daily to manufacture products 
of unprecedented purity and power 


BaW CO Boiler Turns Waste 
Into Profit 
for Tidewater Oil Company 


Gives 2-Way Bonus: Fuei Saving Sufficient 
To Drive Entire Cracking Unit 
Plus Help in Eliminating Air Pollution. 


The Tidewater Oil Company, at its ultra-modern 
130,000 barrel-per-day Delaware Refinery, installed 
a B&W Carbon Monoxide Boiler that is the largest 
of its kind in operation anywhere in the world. The 
exhaust gases from the fluid coker are recovered and 
used by the CO boiler to produce high pressure, high 
temperature steam for power and process require- 
ments. The savings made possible by efficiently burn- 
ing these gases which would otherwise be wasted, 
are expected to pay for the boiler within 3 to 4 years. 


In addition to fuel savings, B&W CO Boilers also 
contribute to better community relations by helping 
to eliminate pollutants released to the atmosphere. 
This is accomplished by burning out the entrained 


November, 1958—PETROLEUM REFINER 











B&W CO Boiler is designed to generate 425,000 
lb of steam at 600 lb pressure and 750 F degrees 
at the superheater outlet, utilizes 552,000 Ib per 
hour of coker exhaust gases entering the boiler 
at a temperature of 1125 F degrees. 


coke dust and other combustible products dis- 
charged from the fluid coker. 


For efficient and economical application in new or 
existing fluid coking and catalytic cracking units, 
B&W CO Boilers warrant careful consideration. For 
further information, write for Bulletin G-87, The 
Babcock & Wilcox Company, 161 E. 42nd Street, 
New York 17, N. Y. 


BOILER 
DIVISION 
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In oil movement and storage 
you get 
all these advantages with 


WALWORTH DUCTILE IRON VALVES 


CORROSION RESISTANCE DUCTILITY 


STRENGTH LOW COST 
TOUGHNESS SHOCK RESISTANCE 


HEAT RESISTANCE PROVEN DESIGNS 


AVAILABILITY 





M&H VALVE & FITTINGS CO. > 


Walworth ductile iron valves give you — at low 
cost — corrosion resistance comparable to gray 
cast iron ... strength approaching that of 
carbon steel . . . long life expectancy and mini- 
mum maintenance. Proven shock resistance... 
Walworth ductile iron valves have functioned 
satisfactorily after being heated to 1350°F and 
suddenly quenched. 


W0p. 
“Wy 
te 


When you buy Walworth ductile iron valves 
you get the benefit of Walworth’s proven engi- 
neering and designs. Sizes % to 24 inches, 
screwed or flanged ends, OS&Y and NRS types. 

For your copy of the new circular on ductile 
iron valves, contact your local Walworth distrib- 
utor, or, write Walworth direct. 


WAL WA O Et’ Ex 


750 THIRD AVENUE, NEW YORK 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 


For more data on advertised products, use Readers’ Service Cards, last page 


INC. e WALWORTH COMPANY OF CANADA, 
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WALWORTH SUBSI/DIARIES: ALLOY STEEL PRODUCTS CO. © CONOFLOW CORPORATION © GROVE VALVE AND REGULATOR CO 
SOUTHWEST FABRICATING & WELDING CO., 


LTD. 





Suppliers... 


electrostatic precipitators and mechanical 
collectors. 

Beaver attended Lafayette College 
where he received a B.S. degree in chem- 
ical engineering. He is a professional en- 
gineer in New Jersey. 


CLARK BROS. CO. has named Charles Clark 
left 3rd generation descendant of the 
original founders, sales-engineer for the 


Pittsburgh Office. He has a background in 


the sales engineering and application of 
4 


Clark equipment, having formerly served 
six years with Bradbury Kenrick Associates 
manufacturer's agents for Clark Bros. in 
Detroit. He is a graduate of Babson Insti- 
tute, and attended Massachusetts Institute 
of Technology for two years. At right is 
his father, C. Paul Clark, former president 


of the company from 1936 to 1953 


THE HARCO CORP. has moved to new head- 
quarters at 4600 East 71st St., Cleveland 
The combined executive offices and manu- 
facturing facilities are more than five times 
those formerly occupied by the company 
and includes shipping docks and a railroad 
siding 

HALE MANUFACTURING CO. has named Don 
Vossen its sales representative in Kansas 
He will work with C. J. Baeten in main- 
taining sales and service on all items manu- 
factured by Hale. Vossen has ten years’ 
sales experience in the oil industry and 
several years of field experience 


For complete information and catalo te Dept. D6 
HOOKER CHEMICAL CORP.’s phosphorus di- + complete 4 : ype 


vision has moved to the Lincoln Bldg., New 
York 17. W. Newell Wyatt has been named C RAW FO b D F l T T N G C 0 M PA N Y 
midwest sales manager, industrial chemi- 
cals, Phosphorus division. He had been as- 


sistant director of sales, industrial chemi- 884 East 140th Street ° Cleveland 10, Ohio 
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It’s easy 
to see 
why... 
Penberthy 
gages 
are 
preferred | 
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@ PENBERTHY GAGES on surge tank to gas treat- 
ing plant of gas booster station. Natural Gas 
Pipeline Co., of America, Roberts County, Texas. 


To be sure of clear, accurate liquid level readings ...at temperatures from 
sub-zero to over 750° F. and to pressures exceeding 10,000 psi... simply 


specify Penberthy Gage Sets. 


Used extensively for fluids ranging from water to highly corrosive and 
dangerous chemicals, Penberthy gages are available in a variety of materials 
including bronze, iron, carbon steel, stainless, monel, etc. ... from stock or 


designed to specifications. 


Exclusive construction features simplify maintenance, assure perfect align- 
ment of frame with glass and gasket and permit servicing without removing 


assembly from vessel. 


Request on your letterhead will bring you a copy of Catalog 36 detailing 


and illustrating complete line 


Everywhere... you're seeing more PRODUCTS BY 


PENBERTHY MANUFACTURING COMPANY 


Division of Buffalo-Eclipse Corporation 
1242 Holden Avenve @ Detroit 2, Michigan 
Dept. R 


PENBERTHY 





EJECTORS 

INJECTORS 

CYCLING JET PUMPS 
LIQUID LEVEL GAGES 
GAGE VALVES 

SUMP PUMPS 
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cals, before the merger. Wyatt graduated 
from Hobart College and studied at Co- 
lumbia University. He started with Warner 
Chemical Co. in 1934, progressing 
assistant sales manage! 


STERLING PACKING AND GASKET CO. has 
appointed Charles Fay sales manager. He 
has been with the company for almost ten 
years. Fay attended Texas A & M College 
and is a member of the local chapter of 
Houston Engineering & Scientific Society 


CDC CONTROL SERVICES, INC. has appointed 
George Gumas vice president in charge of 
engineering. He will 
be responsible for the 
production of control 
systems, the develop- 
ment of new control 
techniques, and the 
scheduling of all engi- 
neering work 

Gumas joined CD( 
in 1953 as an analyt- 
ical engineer and orig- 
inated and developed 
chniques 
used by the company 
in the design of control 
systems. He has also 
been head of the Anal- 
ysis department and manager of systems 
production. Before coming to CDC, Gumas 
worked as an analytical engineer in rock: 
engine controls for The M. W. Kellogg C« 
and as a project engineer in missile guid 
ance for Sperry Gyroscope Co. He has 
B.S. degree in electrical engineering 


THE THERMIX CORP. reported that Charles 
B. McBride, president and chairman of 
the board for the company, died suddenly 
of a heart attack at Amagansett, Lone 
Island, on September 10th. He was 58 

McBride was a graduate of Tufts Col- 
lege and one of the founders of the com- 
pany he headed. In 1942, McBride, witt 
other shareholders organized The The: 
mix Corp. to undertake the project d 
sales engineering 





Gumas 


MINNEAPOLIS-HONEYWELL REGULATOR CO. 
has expanded manufacturing facilities at 
Beltsville, Md. Plant capacity has been in- 
creased 40 percent, permitting re-arrange- 
ment of operations that virtually doubles 
production space, according to General 


Manager John G. Booth. The Beltsville 


plant is a unit of Honeywell’s Industrial 
Products group, and employes approxi 
mately 250 persons 


U. S. STEEL CORP.’s Oil Well Supply divi- 
sion has transferred L. Hamilton Shaw, 
assistant district engineer at Farmingtor 
N. M., to Fort Morgan, Colo. He joined 





Free to 
PETROLEUM REFINER Subscribers 


Write for free booket on preparation 
of articles for PerroLeum REFINER, 
the technical press generally, as well 
as papers for technical meetings. 
Use Reader’s Service green cards in 
the back of this issue. Write on the 
card “Free Author’s Booklet,” fill in 
name, address and mail. No charge, 
no obligation. ; 
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Gas Distribution Company uses over 2500 
Homestead Valves for leak-proof gas control 


Clogged orifices, fouled meters, damaged rubber dia- For further information concerning 
phragm regulators are things of the past for this south- low first cost, low maintenance 
western gas distribution company since they installed Homestead Valves, send coupon 
Homestead Lubricated Plug Valves on their gas lines to . today for catalog 39-1. 
meters, 

Controlled pressurized lubrication plus exacting toler- 
ances between valve plug and body prevent lubricant 
from being forced into the line; insure trouble-free, leak- 
proof gas control. 

Homestead’s cylindrical plug, plus its piston-like Please send me additional information concerning Homestead 
movement during each lubrication, assure stick-free Lubricated Plug Valves. 
operation. Homestead Valves are virtual’: fool-proof. . . 


require no adjusting in the field. Name 


Company -.. 
Address 
City 


HOMESTEAD VALVE MANUFACTURING COMPANY 
P.O. Box 45, Coraopolis, Pennsylvania 





Refiners around the world are profitably using simple, flexible 
HoupDRIFORMING to obtain maximum yields of high octane gasoline 
and aromatics. 

The Iso-PLus Process combines HoupRIFORMING with either aro- 
matics extraction or with thermal reforming to produce super-fuels 
beyond the reach of single-pass catalytic reforming. For more than a 
year Iso-PLus HoupRIFORMING has been in commercial operation. 

With either process, the superior activity and stability of Houdry 
Type3-D Platinum Catalyst lowers catalyst cost per barrel throughput. 

Investigate the advantages HouDRIFORMING, Iso-PLus Houpr1- 
FORMING, and Houdry Platinum Catalyst may have for you. 


HOUDRY PROCESS CORPORATION, 1528 WALNUT 


386 For more data on advertised products, use Readers’ Service Cards, last page. 
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*Houdry means Progress ... through Catalysis 
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the company in 1957 as a junior engineer 
and was appointed assistant district engi- 
neer in June, 1958 at Farmington. He at- 
tended Southern Methodist University and 
the University of Texas 


A. P. GREEN FIRE BRICK CO. has named 
George R. Sullivan vice-president. He was 
also reappointed di- 
rector of industrial 
relations, a position 
held for the 
nine years. Dur- 
ing 39 years with the 
company, Sullivan has 
ved in supervisory 
and managerial ca- 
pacities. He was su- 
perintendent of the 
Mexico, Mo., plant in 
1928. tunnel kiln 
plant superintendent 
n 1930, and works 
manager in charge of 
manufacturing and 
shipping in 1946. He began with the com- 
pany in May, 1919 as an office boy 


he has 


past 


ad | 


Sullivan 


KENNECOTT COPPER CORP. and THE OKO- 
NITE CO. plan to affiliate. A contract has 
signed by which Kennecott would 
acquire through a new subsidiary company 
the properties, assets, business and good 
will of Okonite in exchange for shares of 
Kennecott common stock on a share-for- 
basis. The proposal is to be sub- 
mitted to Okonite stockholders at a special 
meeting this month and if approved would 
take effect immediately. 


been 


share 








lf You Want 
Fast 


Results 


Use 
Petroleum 
Refiner 
Classified Ads 
They don't cost, 


they pay. 
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HARVEY ALUMIZIUM CO. has formed an ad- 
visory team to service the chemical indus- 
try in the use of titanium. Technical assist- 
ance will be provided to manufacturers of 
processing equipment to stimulate 
product application for titanium 


new 


WOLVERINE TUBE CO. has appointed 
Thomas E. Hastie sales representative for 
Nebraska, Western Iowa and the southeast 
part of South Dakota areas. He has offices 
in Lincoln, Neb 


THE KENDALL CO. opened its new polyethy!- 
ene plastic tape plant at Franklin, Ky.. 
October 4. Ground for the plant was broken 
in September, 1956, and production began 
in April, 1957. Dedication ceremonies were 
delayed until now, according to Manager 
R. Hanson, because “we started expanding 
before we completed the initial building 
program.” 


DESIGNED 
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WHY AIR COOLING FOR 


WHY SMITHCO 
PROCESS COOLERS? 


See ee eee eee eee wwe ee 


It's a SMITHCO . . . Your 
Guarantee of Quality 


PROCESS INSTALLATIONS? . 
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THE BOILER EQUIPMENT SERVICE CO. of A'- 
lanta, Ga., representing Cochrane Corp 
Philadelphia, for feedwater heaters, wate! 
treatment equipment and steam spec ialties 
has moved to 1079 Alco St., N. E., At- 
lanta 24 


CONSOLIDATED ELECTRODYNAMICS CORP. 
has appointed Donald J. Leman man- 
ager of systems and procedures, succeed- 
ing Edward P. Fleischer, who recently be- 
came assistant to the president 

For the past Leman has been 
systems and procedures analyst with CEC 
He joined the company in April, 1957, as 
manager of the tabulating de- 
Previously, he was chief, 
and methods. U. S. Atomix 


year, 


assistant 
partment 
ganization 


or- 





No Scaling or Corrosion 
Trouble Free 
Low Maintenance 


Metallically Bonded Fintube 
Experienced Engineering 
Heavy Duty Design 

Quality Manufacturing 





P. O. BOX 3217 
TULSA, OKLAHOMA 
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| Energy Commission, Albuquerque; IBM 
supervisor, Los Alamos Scientific Labora- 
tory; IBM supervisor, Public Service Co 
of Colorado; and chief instructor, IBM 
machines, U. S. Air Force. 























































| PARKER-HANNIFIN CORP. has appointed 
| T. D. Sandelius Co.’s branch operation in 
Baton Rouge, La., authorized distributor of 
Parker tube and hose fittings and associated 
items. 





| JONES AND LAUGHLIN SUPPLY DIVISION 
| has appointed C. E. Millard, Jr. store 

manager at Clarksburg, W. Va. he was 
| formerly storeman at the Canton, Ohio 
| store. Millard joined Jones & Laughlin 
| as storeman at Pleasantville, Penn., in 1946 
and was employed at stores in Bradford, 
Penn.: Bolivar, N. Y. and Lodi, Ohio. He 


was assigned to the Canton store in 1953 





Strong’s new 540 series 
Hydro-Flex Steam Traps are 
made of DUCTILE (NODULAR) 
Iron that can be bent or twisted 
without breaking. This newest 
metallurgical development, 
adopted by ASME*, enables 
Strong to produce traps for 
service up to 500 psi and 650°F 
with ample safety factor. 
Ductile Iron economy permits 
sale of these traps at less 

than half the price of 
comparable cast steel traps. 


| WEST INSTRUMENT CORP. has named 
| Armore M. Miller sales manager. He 
studied engineering at University of IIli- 
| nois and Illinois Institute of Technology 
joined West seven years ago, and has beer 
| serving as assistant sales manager. 


| USI INTERNATIONAL, a division of U. S 

Industries, Inc., has named Robert S. 6 
Wright president of 
the company. One of 
his first duties will be 
to initiate and direct 
an intensive program 
to expand the opera- 
ations of USI Inter- 
national and to ex- 
tend its services into 
additional overseas 
areas. 

Wright was for- 
merly general man- 
ager of the Win- 
chester International 








*Ductile (Nodular) Iron meets the requirements 
of the ASME Code for use in vessels Wright division of Olin 


. Mathieson Co. He 
at pressures to 1000 psi and temperatures was responsible for the export, foreign 


to 650°F (80% of cast steel service). manufacture, and licensing of a wide range 
of products 
Before joining Olin Mathieson, Wright 


; : was with the War Production Board, and 
1. Safer to use because Ductile Iron body and cover will later became export manager of Frue- 


bend or twist in case of explosion or fire whereas brittle hauf Trailer Corp. He is a graduate of 
materials might shatter or break. | Colgate University and also attended 
| Columbia University. 





2. Especially recommended for drainage and drip service on 
high pressure steam systems and on both high and low es : : 
pressure systems in chemical plants and refineries where TRETOLITE CO., division of Petrolite Corp 
steel is normally required. has named John R. Smith, formerly cor- 
| rosion engineer for Dowell Co., in the 
3. Wide choice of sizes and capacities: Pipe sizes from 4” same capacity in the South Louisiana dis- 
| 
| 


to 2”, capacities to 42,800 pounds of water per hour. | trict. He has a B.S. degree in petroleum 
engineering from Louisiana State Uni- 


4. Connections: Traps with screwed connections regularly | versity. 
furnished. (Although Ductile Iron can be welded or brazed ty bmg head of o: a s 
under controlled shop conditions, welding is not recommended | eld service laboratory at essa, Texas, 
for field fabrication.) 





Strong 540 Series Ductile Iron Traps are available from 
your local Strong Distributor. Call him for more information, 
or contact... 


Use Readers’ Service 


Postcard for More . 


| 
t CARLISLE & HAMMOND | | Information on 
a 
; 
| 







SANDUSKY STREET + CONNEAUT, ONIO 
+ strainers * reducing volves - vacuum or pumping traps 


cdlouh waliek * sapaintulh* ieidien tegh FE salt aks Advertised Products 
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with one smart move! 








Engineers and maintenance men of the 
Refinery, Chemical and Petrochemical Industries are 
finding out that many of the small utility valves they are 
using do not stand up under today’s ever-increasing 
temperatures, pressures and corrosion resistance demands. 

Valves which have the stamina to operate for long 
periods of time under demanding conditions must have 
a combination of special features . . . and you can get them 
all, in one smart move, by installing SMITH Forged 

Steel Valves. They were designed and built especially for 
Smith “Figure 800” OS&Y Gate Valve 


: axa ca your industry — meet your special requirem ; 
Sizes: “%”-2” incl. _ on = your sp ~ a 








Smith ‘‘Figure 850 
Inside Screw Valve 
Sizes: 2-2” incl 


SMITH Forged Steel Valves are 
guaranteed to be stronger, safer and 
easier to operate — at lower maintenance 
costs. Write for our current catalog, 
describing the entire SMITH Valve line. 


NEW ENCLAND VALVE 


Figure 815” BOX 1047 + WORCESTER, MASSACHUSETTS 


Flanged End Ga 
inci New England Vaive Corp. of Canada, Ltd. Factory G offices: | Seneca Ave., Port Credit Ont 


Smith ‘Figure 100 
Needle Giobe Valve 
Sizes: Vg"-'%" inci 












Smith ‘Figure G8OR 
Globe Yalve 


Sizes: "%"-2 ncl 





Sizes: 2°'-2 
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Nobody knows 
thie RING’ 





Asa pioneer manufacturer of mechanical packings, Allpax 
has had extensive experience in developing and fabricat- 
ing packing materials for the most exacting requirements 
of industry. Allpax rings for valves and pumps have 
proved themselves consistent winners through perform- 
ance and preference in the field. All types are supplied in 
either molded, mandrel cut or endless form with butt or 
_ mitre joints. 


Y For manufacturers — 


Allpax Rings cut costs and do a better job because 
they are precision-made in a complete range of 
sizes and a wide variety of materials. Right types 
available for each pump or valve requirement for 
whatever material handled. 


For replacement — 

Accurate dimensions and proper types make re- 
placement easier—insure a tight seal without 
danger of scoring or unnecessary wear on shafts 
or valve stems. 


Use Allpax rings for: 
GENERAL SERVICE @ PETROLEUM SERVICE @ STEAM @ WATER e AIR e@ 
HIGH and LOW TEMPERATURE e ACID and CHEMICAL SERVICE ETC. 
Each ring made to exacting packing requirements 


“The Packing that Packs All” 
SEND FOR OUR CATALOG — TODAY! 





A complete line of packing, tools, gasket materials 
Distributors in principal cities 


Lisi \ 55.) Gee) 1-7-1. bal, [om 


160 Jefferson Ave., Mamaroneck, N. Y. 
CANADIAN DISTRIBUTORS: Albion Asbestos Packings Ltd., Montreal 8, Quebec 


For more data on advertised products, use Readers’ Service Cards, last page. 
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has been transferred to the Sales depart- 
ment as a corrosion engineer for the West 
Central division. He will replace Mike C. 
Deodati, Jr., who has been transferred t 
the Southern division at Houston 

Robert W. Taylor, a technician in the 
St. Louis, Mo. laboratory, has been named 
junior testing engineer and will replace 
Dressel at Odessa 


UNITED STATES STEEL CORP.’S Oil Well Sup 
ply division has transferred Dean L. Cook, 
field representative at Pettus, Texas, to M« 
Allen, Texas. He was employed in 1955 at 
Mission, Texas, transferred to McAllen 
1955 and became field representative of the 
division there in 1956. He was transferred 
to Pettus in 1957 


THE TIMKEN ROLLER BEARING CO. has 
elected Herschel M. Richey vice president 
in charge of Manufacturing, Roller Bearing 
and Rock Bit divisions. He started wit 
Timken in 1916 as a tool maker. In 192 

he was named foreman, in 1927 assistant 
general superintendent, in 1934 general su 
perintendent, in 1940 assistant factory mar 

ager, in 1944 factory manager, Bearing and 
Rock Bit divisions, and in 1954 general 
lactory manage! 


STERLING PACKING AND GASKET CO. has 
appointed Robert B. Allen sales representa- 
tive. His territory will be the Dallas-Fort 
Worth area and North Central Texas. He 
will maintain offices in Dallas 

Allen is an engineering graduate of Texas 
Technological College of Lubbock, and has 
held executive positions Im suc h companies 
as the Squibbs-Taylor, Inc., Gas Equipment 
Co., and until August of this year was vice 
president of the McNamar Boiler & Tank 
Co.. Tulsa 


CLARK BROS. CO., a division of Dresser I: 
dustries, was opened November 1. Jay B. 
Williams has been appointed manager. He 
was formerly assistant manager of Clark's 
Tulsa Office 


FISCHER & PORTER CO. has appointed 
George Bazaco petrochemical industry 
manager, reporting directly to the vice 
president, sales. He will coordinate al] the 
company’s marketing activities to the petro- 
leum and chemical industries 

Bazaco was formerly senior instrument 
engineer at The M. W. Kellogg Co.. and 
process engineer at Hydrocarbon Research, 
Inc. He is a chemical engineering graduat 
of Virginia Polytechni Institute, has taker 
graduate studies at New York Universit 
and is presently a member of ISA 


THE YARNALL-WARING CO. celebrated 
50th year of operation at its Chestnut Hill 
plant on September 16 and 18. Over 40 
customers, suppliers, distributors and Chest- 
nut Hill neighbors attended an open hous« 
on September 16, while nearly 600 en 
ployees and their families were on hand tw 
days later for a family night dinner 


STAUFFER CHEMICAL CO. has acqu'red 5 
percent interest in Fluor-Mex, S. A., a 
producer of hydrofluoric acid in Mexic« 
Fluor-Mex was originally formed by 

group of Mexican industrialists, headed by 
David Phillips of Mexico City. The plant, 
which is located at Santa Clara. near 
Mexico City, produced both anhydrous 
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ROYAL PRECISION 


Le P=- = & 


Twice the capacity of any computer in 
its class...easiest to program in 
basic machine language...lowest in cost 


With the compact, powerful LGP-30, you can obtain peak oper- 
ating efficiency through on-site linear programming...can save 
substantially on every barrel produced by faster, simpler selec- 
tion of (1) optimum-level production, sale and purchase of 
gasoline, butane, naphtha etc.; (2) severity level of the cata- 

lytic reformer; (3) tetraethy! lead content. 
3ecause the LGP-30 is mobile, you can now have high-speed 
electronic computation wherever you need it. Operating from 
any convenient wall outlet, the self-cooled LGP-30 gives you 
memory (4096 words) and capacity comparable to computers 

many times its size and cost. 

The lowest-priced complete computer you can buy, the 
LGP-30 has been so simplified that even non-technical per- 
sonnel quickly grasp its operation. A library of sub-routines 
i and programs is maintained — as well as an active users 
+| ; .s organization. Service facilities are available coast-to-coast. 


a 


Gives you optimum level efficiency in production, sales, purchase! 


x¥ ‘ Other important jobs now being assigned to the LGP-30 in 
, numerous petroleum installations include the following: pipe- 

} line problems; mass spectrometer calculations; analysis of 

, ’ ; oil field production; flash point calculations; pumping and 
. 


am 


batching scheduling; correlation of seismic records; reservoir 
engineering studies; well-logging interpretations. 


ROYAL M°‘BEE 


data processing division 


For further information and 
specifications, write Royal McBee 
Corporation, Data Processing 
Division, Port Chester, N.Y. 
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hydrofluoric and the usual aqueous grades 
It is anticipated that a major part of the 
plant’s out-put will go to the petroleum 
industry and other chemical operations in 


Mexi Oo 


INDUSTRIAL FABRICATING CO., Tulsa has 
named Herbert J. Danne vice president 
of sales and engineering, and W. Dale 
Duwe general manager. The firm manu- 
factures shell and tube heat exchangers 
Danne is a graduate chemical engineer 
from Oklahoma State University. He for- 
merly was with Standard Magnesium 
Corp. and Western Supply Co., and sold 
and engineered heat transfer equipment 
for seven years 

Duwe has been with Coynco and West- 
ern Supply Co., and has 17 years experi- 
ence in the production of heat transfer 
equipment 


GEIGY INDUSTRIAL CHEMICALS, division of 
Geigy Chemical Corp., has named Irwin 
M. Rosenbaum technical sales representa- 
tive for Eastern Pennsylvania, Maryland, 
Delaware and the Southeastern states. He 
graduated from Gettysburg College in 
1954 with a B.A. degree in Chemistry 
and joined Geigy in 1957. He has worked 
with chelating agents, optical brightening 
agents, U.V. absorbers, and surfa acti 

agents. 


MIN SIHL 3AVH NOA 00 


ELLIOTT CO.’s L. A. Wells, formerly a con 
pany district manager in Milwaukee, has 
been named Crocker-Wheeler industrial 
motor sales manager in Chicago. A 194 
graduate of Oregon State University 
electrical engineering, Wells was a field 
engineer in the Chicago district befor 
moving to Milwaukee 
L. E. Rau, Buffalo district manage 
—— since 1951, has been appointed Crocker 
eens . — Wheeler industrial motor sales manager ir 
Write or phone to the address below New York City. He studied electrical en- 
i ; gineering at the Newark College of Engi- 
for your file copy. neering and joined Crocker-Wheeler in 
1946. He has been with Elliott since 1949, 
and he served as field engineer in the 
Buffalo district before becoming district 
manager 











" oS ees INTERNATIONAL NICKEL CO. has elected 
Here is an up-to-date description Albert P. Gagnebin vice-president and 
i Seat we Joseph M. Weldon assistant vice-president 
of National-U.S. facilities for designing of the company. Gagnebin was elected 


an assistant vice-president in December, 


and manufacturing shell and tube 1957. He became manager of the Nickel 
Sales department in April, 1956, after 
heat exchangers, and a summary 


serving as assistant manager beginning in 
January, 1955. His association with Inter 
of the most called-for types currently national Nickel dates from 1930. After 
; ; graduate studies in metallurgy, he joined 
being built. It may suggest to you Inco’s Research laboratory at Bayonne, 
a number of different approaches N. J., in 1932 and devoted himself to re- 
search on ferrous metals. Prior to his af- 
to problems of heat transfer for filiation with the Nickel Sales department 
z : he was in charge of the Ductile Iron sec- 
petrochemicals and process reactions. tion of the Development and Research 
division. He became a member of that 

Section in 1949 
Weldon has been Assistant to the vice 
president since December, 1953. He joined 
the company in 1927 and has held various 
aN See positions in the sales, executive and othe1 

Heat Transfer Division departments 


Weldon attended Columbia University 


). Nationar- Cf ie | 


1. DU PONT DE NEMOURS & CO., INC.’s 
CORPORATION Petroleum Chemicals division has named 


Robert M. Glover, for the last two and a 
2 half years assistant division sales manager, 
342 Madison Avenue ¢ New York 17, New York 


manager of the Sales Program section 
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One of Claymont's muilti-torch automatic flame-cutters 

Main feature of the Claymont story is integration. For instance, consider one phase of our 
operation—the new Fabrication Shop. First, steel from Claymont’s own open hearth is formed into 
plate on Claymont's own rolling mills and sent to the Fabrication Shop. Here, modern equipment welds, 


shears, presses, rolis, cuts or machines the plate to produce fabricated products for many industries 


CLAYWM™MON T 
FABRICATED STEEL PRODUCTS 


CHECK CLAYMONT FOR—Alloy Stee! Plates + Carbon Steel Plates + Stainiess-Ciad Stee! Plates 
High Strength Low Alloy Steel Plates + CF&i Lectro-Clad Nickel Plated Steel Plates -+- Pressed 
and Spun Steel Heads + Manhole Fittings and Covers + Fabricated Steel Products 
Large Diameter Welded Steel Pipe 


PRODUCTS OF WICKWIRE SPENCER STEEL DIVISION - THE COLORADO FUEL AND IRON CORPORATION 
Plant at Claymont, Delaware - Sales Offices in all Key Cities 





3904 





“Public understanding of what American oil companies are doing over- 
seas and why their work is important to every citizen is to be desired. 
We would like more people to know about our activities. We would like 
them to realize we try to be good guests in host countries. We would like 
them to appreciate that our operations represent the American brand 
of private enterprise in many critical areas where the demonstration of 
these principles has a great effect upon our country’s relations with the 
rest of the world.” 


M. J. Rathbone, President, Standard Oil Company (New Jersey) 


STANDARD OIL COMPANY (NEW 


AND AFFILIATED COMPANIES 
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Wilfred E. Bettoney will become additives | 


sales manager. 

In other changes, Richard O. Braendle 
took over Bettoney’s duties as technical 
manager, Eastern Region office, New 
York, and Charles B. Miller assumed 
Braendle’s position as technical manager, 
Mid-Continent Region office, Tulsa. 

Joseph J. Mikita, who since February, 
1956, has been both additives sales man- 
ager and technical manager for the divi- 
sion, will devote full time to management 
of the Technical section, including direc- 
tion of the division’s Petroleum laboratory. 


DE LAVAL SEPARATOR CO. moved its Chi- 
cago headquarters to 5724 N. Pulaski Rd 
November 1. Costing nearly $1 million, 
the new De Laval building was designed 
and built to the company’s specifications 
It is located on a 4'/2-acre tract and has 
64,000 square feet 


UNITED STATES RUBBER CO. has appointed 
O.C. & K.R. Wilson Co., New York, dis- 
tributor of mechanical goods items to the 
shipping trade. The Wilson company’s 
history goes back to 1843 to make it one 
of the oldest ship chandlers in New York 


CROSBY VALVE & GAGE CO. has named 
George H. Christen sales manager of 
Western districts. Formerly manager of the 
company’s Los Angeles office, Christen will 
serve in a supervisory capacity to im- 
plement and coordinate the sales and serv- 


/“Wedge\ /Seal” 


_LEAKPROOF GATE VALVE 


cern 


a. 


4 


ak as 


/) 
Vv “DUAL” LEAKPROOF 
SEALING ACTION 


-y- POSITIVE SHUTOFF 
UPSTREAM — DOWNSTREAM 








SERVICEABLE IN THE LINE 


The new Hamer Wedge-Seal, 
unlike conventional Gates, incor- 
porates a two-way sealing action 
that insures absolute line shut-off 
even on lines handling custom- 


. ice activities in the Southwest and Pacific 
q districts. Crosby offices for those areas are 
in Los Angeles and Dallas 


arily hard-to-hold fluids. As the 
wedge is lowered to its precision 
metal-to-metal fit, a Teflon* seal 
in each side of the wedge com- 
presses against the seats, form- 
ing a dual bubble-tight sealing 
action. Yet, with all of its added 
sealing quality, the new Wedge- 
Seal costs little more than a 
regular gate. Send for literature 
today. See for yourself how a 
Hamer Wedge-Seal can actually 
pay for itself. 


GUSTIN-BACON MANUFACTURING CO. has 
appointed Raymond B. Crean vice presi- 
dent-treasurer of the company. He was 
formerly with Borg-Warner Corp., con- 
currently as vice president of several 
divisions and president of the subsidiary, 
Refiectal Corp. He was with Baldwin- 
Lima-Hamilton Corp. many years 


BLAW-KNOX CO.’s Buflovak Equipment | 
division, has named Bart DeLorenzo and | 
William G. White of the Barth Engincer- 
ing Co., Oakland, Calif., as sales repre- 
sentatives in California. DeLorenzo grad- 
uated from Massachusetts Institute of 
Technology in 1930 with a B.S. degree in 
chemical engineering. Following his grad- 
uation he spent two years in the research 
aoe department at M.I.T., then ten years with 
™ The Foster Wheeler Corp., 11 years with 
Brown Fintube Co., and three years with 
Rodman & Co., before forming Barth 

Engineering in 1956. 
White graduated from Rose Polytechnic 
Institute in 1947 with a B.S. degree in 
mechanical engineering. He joined Barth 
in 1957 after previous associations with 
Johns-Manville Co. and Fibreboard Paper 

Products Corp. 


*RTM DuPont 





Renowned for their inert 
choracteristics, Teflon seo! rings used 
in the new Wedge-Sec! hove amazing 
durability, con be replaced, when 
necessary with minimum effort 





ATLAS POWDER CO.’s Aquaness depart- 























mot, Houston, has wened en mag F. San- | HAMER VALVES, INC. 
i, Jr., manager Of marketing services. 1 Box 1851, Long Beach 1, Calif. " 
He will supervise advertising, sales pro- | 
motion and sales administration work. He | Please send immedictely your Wedge-Seal Gate Valve ; 
, was formerly in the Chemicals division’s | wv. Bulletin WS-1 
Advertising and Sales Promotion depart- | BLOBS EWC. Nome . 
ment, Wilmington, Del. P.O. BOX 1851 5 Congas } 
BUCYRUS-ERIE CO. has appointed Lewis C. | 2919 GARDENIA AVENUE I Title ! 
d Black manager of domestic sales. He had LONG BEACH 1, CALIFORNIA 1 nitions 1 
been manager of sales for large excavators | | | 
since January, 1958, and had previously Representatives throughout the world | City Zone Stote j 
served as assistant general sales manager | Se ee = See Pe ees __ 3 I 
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DESIGNERS & MANUFACTURERS OF QUALITY HEAT EXCHANGE EQUIPMENT | 


396 


MANNING & LEWIS 


M&L CARBON STEEL REACTIVATION CHILLER 
made to AS.M.E. code. (Dimensions 1 1 


diameter shel 





Today’s rapid strides in the technology of process- 
ing plant operation make it essential for a manu- 
facturer of equipment to be “staffed up” with people 
who have had extensive training and experience. 
More than half our staff have spent a major part 
of their working life in this one field and have 
played a major role in the design and fabrication 
of many types of processing equipment. They know 
the limitations and workability of all metals and 
how to get maximum service from each. This accu- 
mulated knowledge of base materials and our 
extensive experience in design and fabrication 
means practical, trouble-free equipment at the 
lowest possible cost. 


It is impossible, in a field requiring such wide diver- 
sification, to illustrate, or even list, all the products 
we have been called upon to supply. The chiller 
above is simply one among thousands. 


Call on us the next time you need equipment. We are 
fully qualified to design and fabricate to all codes. 





MANNING & LEWIS 


ENGINEERING COMPANY 





Dept. C, 28-42 Ogden Street, Newark, New Jersey 


For more data on advertised products, use Readers’ Service Cards, last page. 





| of large machines and blast hole drills. 
Black joined Bucyrus-Erie in 1935, after 
receiving a B.S. degree in mining engi- 
| neering from Lehigh University. 


= 
| 


HAYNES STELLITE CO., a division of Union 
Carbide Corp., has named Edward L. 
Shuck sales manager, Chicago district. He 
attended Western Michigan College and 
joined the company in 1945. He has been 
assistant sales manager, Chicago, since 
1954. 


B-i-F INDUSTRIES, INC. has opened a new 
regional sales office in Baton Rouge. It 
will be headed by Lewis H. Johnson, Jr., 
and will handle the products of B-I-F 
Industries and its divisions 


ELLIOTT CO. has named R. W. Fox cen- 
tral region manager in Cleveland. For 17 
years the Cleveland district manager, he 
received a B.S. degree in mechanical engi- 
neering from Pennsylvania State Univer- 
sity in 1922. 


ALLIS-CHALMERS MANUFACTURING CO. 
has constructed new enginecring, develop- 
ment and research facilities in Greendale, 
Wis., just south of the company’s West 
Allis works. About 100 technical and ad- 
ministrative personnel moved there late in 





September. The laboratories will event- 
ually employ about 200. 


THE THOMPSON-RAMO-WOOLDRIDGE 
PRODUCTS CO. has organized an Engineer- 
ing division and appointed three depart- 
ment managers. The division has four 
departments. Dr. Thomas M. Stout will 





Tear Sheets—Reprints 


Handling costs compel Gulf 
Publishing Company to make a 
charge of 25 cents per article 
for all TEAR SHEETS ordered. 
Such tear sheets will be scnt, 
when available, if cash (or com- 
pany requisitions) is sent with 
the order. 

Small, individual orders for 
REPRINTS of articles will 
carry a 50-cent charge per copy 
WHEN AVAILABLE. Cash 
(or company requisitions) must 
also accompany these orders. 
The $1. price on some of our 
|| larger reprints will, of course, 
continue to apply. 

These price rules do not af- 
fect quantity orders (starting 
at 100 copies) of any article 
printed. Prices for these will be 
quoted upon request. 





Address: Reprints, 
Petroleum Refiner, 
Box 2608 

Houston 1, Texas 
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Oakite EG 2 E 


engineered cleaning program 


races through 
tower turnaround 
in under a day 


Steaming and washing a 90 foot tower just to remove gas 
normally took two to three days at one refinery. Labor crews 
then brushed and scraped for several more days to strip a 
heavy, crusty deposit from walls, pans, downcomers and 36 
trays. Cost of manual labor alone exceeded $2,800. 

But with an Oakite ECP, circulation cleaning of the tower 
was recommended. The refinery pumped a hot Oakite solu- 
tion through the tower for 12 hours, followed up with 22 
hours of hot and then cold rinses. That did it. The tower was 
gas-free and completely clean. Cost of materials: only $500. 

WHAT IS OAKITE ECP? It's an Engineered Cleaning Program 
that stresses chemical cleaning. It’s engineered specifically 
for your refinery, for your cleaning problems, and for each 
cleaning operation—tower by tower, valve by valve. 

The Oakite engineer lends personal and experienced super- 
vision to each phase of the program. He supplies detailed 
instruction based on practical knowledge of refinery clean- 
ing needs. Each Oakite ECP is backed by a laboratory con- 
centrating on chemical cleaning research, by materials known 
to make short work of refinery soils, by proved methods. 
Send for booklets. Oakite Products, Inc., SOB Rector Street, 
New York 6, N. Y. 











Technical Service Representatives in 
Principal Cities of U. S$. ond Canode 


OAKITE Export Division Cable Address: Ockite 
“ 
Fm 
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In our 50th year. 
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Are Entrainment Losses 
Stealing Your Profits? 





Centrifix 


SCRUBBERS * PURIFIERS * SEPARATORS 


Increase Your Profits! 


1. Increases efficiency of existing equipment— get more 
production PLUS valuable by-products that help pay for 
this improvement. 


4 Removes 99.5% or more of ALL solid or liquid entrain- 
ment in gas, air, steam or vapor regardless of density, 
chemical characteristics or size (even 1 micron or smaller). 


3. Protects valuable capital equipment from costly shut- 
downs and major overhaul. 


4, Reduces maintenance cost—no moving parts, no filters, 
non-clogging, self-cleaning. 


5. Operates with MINIMUM pressure drop regardless of 
pressure, temperature or flow rate. 


6. Easy to install—saves space, low cost. AA-K246 


Centrifix 


CORPORATION 
3608 PAYNE AVENUE 
CLEVELAND 14, OHIO 


All Centrifix equipment is protected by U. S. Letters Patent & Patents Pending 








FOR THE FINEST IN 
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head the Process Applications department, 
| James A. Trapp will manage the Data 
Processing and Controls department, and 
William S. Aiken will head the Project 
Engineering and Programming depart- 
ments 


| WARREN PUMPS, INC., has appointed 
Edward H. Elliott industrial sales repre- 
sentative in the Philadelphia area, He has 
been a manufacturers representative there 
since 1954, Elliott is a graduate mechani- 
cal engineer from the University of Dela- 
ware 


| FLEXONICS CORP. has named Peter H. 
Lauer treasurer. He joined Flexonics as 
controller in 1957. In his new position he 
will be responsible for the combined 
Treasurer's and Controller's departments 


CALUMET & HECLA OF CANADA, LTD.’s 
Wolverine Tube division has completed 
tube-producing facilities at London, On- 
tario. The new plant cost $7.25 million 


CHASE BRASS & COPPER CO. has promoted 
Frank J. Anderson from outside salesman 
to district manager of the Seattle office 
j He joined Chase as a mill employee in 
1943, and has been outside salesman at 
Seattle since 1947. Anderson graduated 


from Fordham University in 1938 


BLAW-KNOX CO., Buflovak Equipment di- 
vision, has appointed Robert B. Scrimgeour 
sales representative for one of the com- 
pany’s products. He graduated from 
Drexel Institute of Technology with a B.S 
degree in chemical engineering. Before 
joining Buflovak, he was with The Pfaud- 
ler Co., Dorr-Oliver, Inc., and Columt 
Carbon Co 


| U. S, STEEL CORP.’s Oil Well Supply di- 
vision has transferred B. A, August, pre- 
viously district manager at San Antonio, 

| to New Orleans, and H. W. Solsbery, 
formerly manager at New Orleans, t& 
manager at San Antonio. August joined 
the division in 1937 and Solsbery in 1948 


| THE THOMPSON-RAMO-WOOLRIDGE PROD- 
ucts CO. has named Dan L. McGurk 
proposals and contracts manager. He was 
formerly assistant professor of social 
sciences at the U. S. Military Academy, 
and later associate professor of political 
science at the U. S. Air Force Academy 
McGurk attended Texas A & M College, 
the U. S. Military Academy and Oxford 
University, England 


TYSON SMITH CO. has named Jack C. 
Norton sales manager for the Oil and Gas 
division, with headquarters in Houston 
He has, for the past year, been manager 
of export sales for the Oil Center Tool 
Co. He attended Oklahoma A. and M 
College. 

| 
| BECKMAN INSTRUMENTS, INC., has formed 
Shockley Transistor Corp. as a subsidiary 
to develop and manufacture specialized 
| semiconductor components for electronic 
| instruments, communications equipment 
and control systems. Dr. William Shockley 
is president, with responsibility for direc- 
tion of research and development. Maurice 
C. Hanafin, formerly general manager of 
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Corrosion 
comes in 


A flavors... 


GALVANIC 
UNIFORM 
INTERGRANULAR 
PITTING 





Which ones do you want licked? 


They’re all sour—when you have to pump corrosives. You can lick all 
four when your pump is made of the right materials. 


You know what you have to pump. We know how to furnish pumps 
to handle it. 


We'd like to hear your problem. 





GOULDS-PFAUDLER GLASSED 
GOULDS PUMPS, INC. PUMP. Here's a unique new cen- 


Dept. PR-118, Seneca Falls, N.Y. trifugal pump that joins the unex- 





2 “ celled corrosion resistance of 

Main Office and Works Pfaudler glass to the sturdy con- 

Branches and Representatives struction of Goulds pumps. For 

e Se rae — in all principal Cities complete details, send for ovr 
Bulletin 725.2. 


/ CREATIVE ENGINEERING « INTEGRATED MANUFACTURING ¢ ENGINEERED APPLICATIONS 
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< i From % hp 


Pay gid to 75 hp 
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i. ready now 
ef to solve your 
pumping problems 


Ingersoll-Rand MOTOR PUMP 


WHEN YOUR IMPORTANT PRODUCTION 
depends on proven pumping power, you need the 
efficiency and reliability of I-R Motorpumps! Low 
maintenance and minimum down-time mean cost- 
cutting operation that continues to pay off year 
after year. 

I-R Motorpumps are always available in the widest 
range of types and sizes for every type of installa- 
tion. Capacities from 5 to 2800 gallons per minute; 
heads to 650 feet. 


Compact Motorpumps are easy to install. They 
Operate in any position, save valuable floor space. 


Write today for specifications and performance data. 


Ingersoll-Rand 


9-827 11 Broadway, New York 4, N. Y. 
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Beckman’s Spinco division, is vice presi- 
dent and general manager, responsible for 
manufacturing, marketing and general ad- 
ministration. 


C. R. BLACK, JR., CORP. New York, reports 
that Clinton R, Black, Jr., company presi- 
dent has been elected to the board of 
directors of General American Transpor- 
tation Corp. 


AMERICAN CLIMAX PETROLEUM CORP. has 
appointed M. L. Hagan, division manager, 
Tulsa division. He was with Whitehill Oil 
Corp. from 1931 to 1955 when it was pur- 
chased by American Climax. He was for- 
merly production superintendent of water- 
flood production in Texas, Oklahoma, and 
Kentucky. 


RALPH N. BRODIE CO. has appointed Allan 
Gardner field engineer for the Eastern 
division offices. A graduate of University 
of California, he joined the company fol- 
lowing service in World War II. 


MINNEAPOLIS-HONEYWELL REGULATOR 
CO.’s Gavin S. Younkin, vice president 
and general sales manager, is taking over 
active direction of sales activities, Data- 
matic division. 


B-1-F INDUSTRIES, INC., has named Henry 
J. Dumas, Jr., development engineer 
specializing nm automatic control devices 
He attended Worcester Polytechnic In- 
stitute, where he received a B.S. degree 
in electrical engineering, and M.I.T. where 
he received a M.S. degree in electrical en- 
gineering. 


ELLIOTT CO. has appointed J, R. Lemmon 
Eastern region manager with headquarters 
in Philadelphia. He has been with Elliott 
Co. since graduation from college in 1921 
Since 1943 he has been Philadelphia dis- 
trict manager 


BAILEY METER CO.’s New York district 
office has moved to 150 E. 43rd St., New 
York 17. The district is managed by H. C. 
Wheaton. 


MARBLE-NYE CO., subsidiary of Hooker 
Chemical Corp., has named Thomas E. 
Moffitt president. Thomas F. Willers has 
been named treasurer and Alden L. Francis 
assistant treasurer and clerk of the cor- 
poration. Willers and Francis succeed 
Henry L. Gilson, treasurer and clerk, who 
has retired after 42 years’ service. John 
S. Coey was named a director replacing 
Murray on the board 


MIXING EQUIPMENT CO. has named George 
H. Werner advertising manager for mixers 
He was formerly advertising manager at 
Yawman and Erbe Manufacturing Co. A 
1948 graduate of Syracuse University, he 
has a B.A. degree in journalism and psy 
chology. 


EBASCO SERVICES, INC., has appointed 

K. Fairbanks a consulting civil engi- 
neer, H. W. Stuber a chief concrete-hy- 
draulic design engineer and A. T. Larned 
an associate consultant, Consulting Engi- 
neering division. A former project engineer 
on hydroelectric and thermal electric gen- 
erating stations, Fairbanks is a graduate 
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When piping changes direction, 
protect process equipment with 


ZALLEA SELF EQUALIZING 
UNIVERSAL EXPANSION JOINTS 


Zallea Self Equalizing Universal Expansion Joints absorb 
any movement in any direction axially, laterally, 
angularly, or any combination of these . . . making them 
ideal for protecting process vessels and rotating equipment 
from thermal expansion of connected piping. 


When there is a leg or 90° offset to a long run of pipe, one 
Zallea Universal Expansion Joint will frequently take care 
of the entire system. 


Under conditions of low load requirement for anchors or 
equipment . . . or when compressive loading in pipe walls 
must be kept to a minimum .. . Zallea Universal Expansion 
Joints are the most economical answer to the problem. 
They absorb the internal pressure thrust. The piping system 
need only carry the relatively small deflection loads 


Many types of Zallea Tied Expansion Joints are designed 
especially to absorb lateral deflection or rotation when 
there is pressure in the line. Universal, Modified Universal, 
Hinged, Gimbal, Pressure Balanced and Universal Pressure 
Balanced Expansion Joints give you a choice of the type 
best suited to your particular application. 


Get the complete story of Zallea Expansion Joints in our new 
72-page manual. Write, on your company letterhead, for 
your copy of Catalog 56. Zallea Brothers, 890 Locust 
Street, Wilmington 99, Delaware. 





expansion joints 
Zallea Brothers « Wilmington 99, Delaware 


World's largest manufacturer of expansion joints 


24°’ dic. Zollec Universal Self Equalizing Exponsion Joints in service 
lines of the engine test facility of c West Coost aircraft monufocturer. 
































































NOW! One source for ALL cm 


of M.I.T. Stuber has been with Ebasco 


a 
for 36 years, having joined the company 
in 1922. In recent years he has been a 
| hydroelectric project engineer. Larned 


joined Ebasco in 1912, was appointed chief 
civil engineer in 1939 and consulting civil 
engineer in 1955, specializing in the de- 
sign of complete hydroelectric develop 
ments 





RAYTHEON MANUFACTURING CO. reports 
that William T. Welsh has resigned to 
become vice-president and sales manager 
of Cook Electric Co., Chicago. He spent 
18 years with Raytheon. Welsh attended 
Northeastern University, Massachusetts 
| University, Lowell Technological Institute 
EXPAND-R-STRAP — Stretches as and Harvard University 
heat expands vessel tracts 
es vessel cools. Even pressure | DE LAVAL STEAM TURBINE CO. has formed 
against insulation at all ; a wholly-owned international subsidiary 
bee eps company, Compania De Laval Turbina 
Internacional, S. A., with offices in 
Panama. It will coordinate and promote 
the sale and servicing of De Laval prod 
ucts throughout the world, except the 
ALLOY STRAPPING TENSIONING TOOLS =u ;S» Canada, Hawaii and Puerto Rico 
: e Laval has also formed De Laval 
For all types of in- . A full range of Turbina de Mexico, S. A., a subsidiary 
sulation and vary- highest quality— of the Panamanian company, with head 
ing corrosive con- easiest to use quarters in Mexico City. J. P. Stewart is 


ditions. strapping tools. president and Richard M. Cueto is sales 
manager 











U. S. STEEL CORP.’s Oil Well Supply diy 
sion has transferred Clair E. Lewis, ma: 


ager of its store at San Angelo, Texas, t 
FINGER He the 


Sweetwater, Texas 
ALLOY SEALS STRAPPING pans sn 1953 


Stainless steel, alu- For all thick- chet bemenes. ime 1 
° e -, nas named 
metre ie galva- P . nesses and types George M. Seib, formerly secretary of the 
nized, brass and of insulation. Apply as strap- company, vice president, With Oakite 
monel seals for all ping, bend fingers, impale insu- since 1922, he has been a member of the 
widths and sizes of lation, secure with spring | board of —— since 1946, and secre 
° , ce 4" 4 
strapping. , washers. os Sow ke 


joined IT 





HAYNES STELLITE CO.,a division of Unior 
Carbide Corp. has named Edward W 
Connolly sales manager, Eastern region 
WIRE—STAPLES SPACERS & CLAMPS He received a B.S. degree in mechanical 
engineering from the University of De 


& PINS troit in 1938 and worked as an engineer 


= at the Dodge and Plymouth divisions of 
Chrysler Corp. and as assistant plant engi 
neer at Brown McLaren Co. In March of 
1939 he joined Haynes Stellite 


Available in Especially de- 


all alloy grades. signed for steam U. $. STEEL CORP.’s Oil Well Supply divi- 
tracer lines. | sion has named Harold C. Nicholson man 
ager of its Corpus Christi store. He joined 
the division in 1946. In 1953 he was ap- 


. zi AND COMPANY | 
i 


BECKMAN INSTRUMENTS, INC. hz appoined 
1956 Hawthorne Court . MELROSE PARK, ILLINOIS Max D. Liston director of pach 4 cer ma 


Thomas V. Parke, director of product 
standards, and Earl C. Janson, director of 
manufacturing, to serve on an enlarged 
C) SEND DETAILS ON FOLLOWING PRODUCTS: corporate staff 
Liston founded the Liston-Becker In- 
strument Co. of Stamford, Conn., and was 
Sea : Pan fre , manager of the facility after it was ac- 
quired by Beckman in 1955 

Parke, whose new corporate post in- 
ADDRESS oe, poll : ate cludes responsibility for product stand 
ards and service, was formerly manager 

of the Beckman Scientific Instruments d 

vision. He joined the company in 1956 
Janson joined Beckman in 1953 as man 





C1 INSULATION CONTRACTORS — SEND FOR THIS 52 PAGE INSULATION MANUAL 








NAME__ 


PETROLEUM REFINER 








How modern refineries maintain maximum 
temperatures in tracer lines...without interruption 


Production-Planned steam trapping insures 
continuous operation of process lines at design temperatures 


By John W. Ritter, Test Engineer 
SARCO Company, Inc 


The maintaining of design temperatures in 
tracer lines may appear, at first glance, to 
be an extremely difficult problem. Tem- 
perature, of course, must be maintained at 
1 uniform level; but unless air and air- 
steam mixtures are removed from the line 
lesign temperatures are difficult to main- 
tain. Further, because of extremely long 
lines, water hammer is inherent in tracer 
iMmmes 

However, if a trap is selected which 
operates over a full range of pressures 
umbient temperatures, and loads, it will 
drain the tracer line automatically. For 
many leading refineries the new Sarco 
TD-50 Thermo-Dynamic Steam Trap has 
proved a sound solution to this problem 
Dozens of refineries from New Jersey to 
California, from Montana to Louisiana 
originally started using Sarco TD's on a 
test basis. After experiencing the thorough- 
ness of their day-to-day trapping opera- 
tion, these refineries standardized on TD's 

The TD-50 has excellent resistance to 
water hammer, and it drains air and con- 
densate as fast as they reach the trap. This 
trap helps to maintain constant tempera- 
tures, and operates perfectly on variations 


n presses and te mperatures 














Cutaway of Sarco TD Steam Trap shows hard 
ened stainiess steel disc, which is the only 
moving part in the unit 

Lightness of weight and compactness of 
design are advantages of the TD which 
make it particularly valuable for use in 
draining tracer line tubing. The TD is 
easily installed and, because of its unique 
thermo-dynamic principle of operation, it 
can be installed vertically (with a free 
discharge downwards) in self-draining, 


antifreeze applications. 


Some 250 Sarco Thermo-Dynamic Steom Traps are installed on the tracer lines of this new 
catalytic hydrodesulphurization unit at Socony Mobil Oil Company’s Paulsboro, N.J., refinery 


SARCO TD-50 Steam Traps provide ideal solution 
to tracer line drainage at Paulsboro, N. J. 


The 250 Sarco TD’s used to drain steam tracer lines at Socony Mobil’s 
Paulsboro refinery were selected for reliability. They can never “fail closed,” 
never block heat transfer. TD’s remove condensate and air as fast 
they collect. 

Since tracer lines are usually in exposed installations, the wide pressure 
range of TD’s is important here. These TD’s operate perfectly through a 
variety of weather conditions, temperature changes and load variations 

TD's have just 3 simple parts, all of stainless steel. They have high 
resistance to water hammer and to corrosion. They are easy to install and 
90% of the TD’s at Socony Mobil are mounted vertically for non-freeze 
operation. Maintenance is extremely low, often negative. 

Write for literature today. Remember that Sarco can give you impartial 
advice on steam trapping because 


as 


5978.28 


Only Sarco makes all 5 types: 


Thermostatic * Liquid Expansion ¢ Float Thermostati: 


SARCO 


COMPANY, INC. 
635 Madison Ave., New York 22, N. Y. 


STEAM TRAPS * TEMPERATURE CONTROLLERS * STRAINERS * HEATING SPECIALTIES 
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W-S Forged Steel Fittings fit the pattern of a 
top quality products. The best costs no moré 
long run. In terms of trouble and inconvenj 
second-best will always be expensive. Thes 
are the reasons why you are money ahead 
on C-1025 W-S Fittings. 


® Low carbon C-1025 steel insures op 


Special bar quality steel for densit 
consistent composition. Install ’em an 


be 
& 


Steel physicals excel ASTM specs ford 


steel fittings. 4 
ee ings ‘ 3, 


Heat coded to insure identification. 


¢ Made in our own Forge Shop. 


Full control of quality to produce # 


For information about 1025 steel aim 
commercial forging requirements 
Fittings Division, H. K. Porter Ca 
Box 95, Roselle, New Jersey. 





ROUGH FORGING BEFORE TRIMMING 





ROUGH FORGING AFTER TRIMMING 





* “ S, 
FINISHED FITTING ween Pa : 


H.K. PORTER @OMPANY, INC. 
FORGE AND FITTINGS DIVISION 


W-S Fittings Works, Roselle, N.J, * Cleveland Forge Works, Cleveland 4, Ohio 
Stainless Steel Works, Duncannon, Pa. 
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ager of the Headquarters plant. Earlier 
he held manufacturing administrative posts 
with Librascope, Inc., American Can Co., 
Bendix Aviation, and the U. S. Naval 
Ordnance Plant, Chicago, 


BLAW-KNOX CO., Buflovak Equipment di- 


| vision, has appointed James T. Langham 


of James T. Langham & Associates, oil 
and gas consultants, sales representative 
for one of the company’s products in 


| Oklahoma, Louisiana and Texas, Head- 


quarters are in Dallas. Langham is a 
registered petroleum engineer with 25 
years experience. 


THE BURHANS-SHARPE CO., with offices in 
Seattle and Portland, has been appointed 
a manuafcturer’s representative of Kero- 
test Manufacturing Co. 

Formed in July, 1953, the company is 
operated by P. E. Sharpe and C. W. Bur- 
hans, Jr., both graduate chemical engi- 
neers. The territory covered includes 
Washington, Oregon, and Idaho. 


| HAYNES STELLITE CO., a division of Union 


Carbide Corp., has named John A. Gal- 


| laher sales manager, Western region. He 


attended Mount Union College and North- 
western University, after which he worked 
as an engineer for the Morgan Engineer- 


| ing Co., and United Alloy Co., and as 


sales manager, Scully-Jones and Co, In 
1937 he joined Haynes Stellite. 


GUNITE CONCRETE AND CONSTRUCTION 
CO.’s executive vice president, John Q. A. 
Greene, has retired after 36 years with 
the company. He will discontinue all ex- 
ecutive duties but will represent the com- 
pany on the West Coast, with offices in 
Los Angeles, beginning January 1, 1959 


BECKMAN INSTRUMENTS, INC.’s Scientific 
and Process Instruments division has 
named George A. Green Eastern regional 
manager for all its process instruments 


| sales. He will be located at the company’s 


offices in Mountainside, N. J. Prior to his 


appointment, Green served as the divi- 
| sion’s Western district manager, Fullerton, 


California. 

A graduate of Purdue University, Green 
received his B.S. degree in chemical engi- 
neering in 1949, then joined Great Lakes 
Carbon Corp. where he was a senior de- 
velopment engineer until 1953 


OAKITE PRODUCTS, INC. has appointed 
Eustace Lingle vice president of indus- 
trial sales and education. He joined Oak- 
ite in 1929. After serving in several posi- 
tions in the Sales department, he was 


| elected to the board of directors in 1939, 


and named vice president in 1953. He has 
now been given additional responsibilities 
in sales, sales planning, and technical 
education. 


BECKMAN INSTRUMENTS, INC. has ap- 


| pointed Richard B. Dozier export sales 


administrator for its International divi- 
sion. He will be responsible for dealer 
sales contacts and administration of the 


| Sales department at division headquarters 


in Fullerton, Calif. 

Dozier joined Beckman in 1957, after 
market research with the New York 
Telephone Co., and participation in the 
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BRIDGEPORT “T” MEN* IN ACTION 


*Technical Service Men 


\ 





The Case of the Telltale Tube 


When the tube came into the lab it was covered with the 
scars of a savage attack. An obvious case of malicious 
assault. Accompanying clues were a completed Bridgeport 
Corrosion Questionnaire and a letter of explanation. The cus- 
tomer—a rendering plant—wanted help fast. He asked for rec- 
ommendations from the Bridgeport Technical Service Staff 

A sample of the tube was rushed to the Spectrograph, an 
instrument that analyzes 14 elements in less than 5 minutes. 
Areas of corrosive attack and cracks were examined on a 
Metallograph. The tube was found to be phosphorized alu- 
minum brass, and tube failure due to stress corrosion from 
vibration and ammonia on the product side. 

“T” Man telephoned customer’s chief engineer and noti- 
fied him of findings. They discussed plant’s operation and the 


Spectrographic analysis determines tube composition. 
Con analyze 14 elements in less than 5 minutes. 


Metallographic examination reveals type of tube 
failure from which cause con be determined. to review effects of recommended solutions. 


products rendered. Neither ammonia nor vibration could be 
eliminated. From extensive experience in similar cases, “T” 
Man made several recommendations which would solve the 
problem. The customer installed Bridgeport 70/30 cupro 
nickel tube for greater resistance to ammonia and other 
organic products. Results? Unit operating with top efficiency 
and economy. No evidence of tube failure since. Case closed 


This is one of many cases from the files of Bridgeport’s 
Technical Service Men. Practical field experience, modern 
laboratory equipment and expert corrosion engineers assure 
Bridgeport customers of maximum service and efficiency 
from their power and process equipment. Learn more about 
Bridgeport condenser and heat exchanger tubes and services 
Call your nearest Bridgeport Sales Office today. 





Follow-through—Bridgeport “T” man visits plant 


BRIDGEPORT CONDENSER TUBES ,~» 


Bridgeport Brass Company, Bridgeport 2, Connecticut 
In Canada: Noranda Copper and Brass Limited. Montreal 


Sales Offices in Principal Cities «+ 


co. 
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Stainless Steel CONCENTRATOR | Suppliers eee 
with 7‘6” OD vapor heads 





executive training program of the Pacifi 
Telephone Co. He holds a M.B.A. degree 
from Columbia University and a B.S. de- 
gree in psychology from Pomona College 


S. MORGAN SMITH CO.’s Valve divison 
has appointed Process Instruments Sys- 
tems, Ltd., of Toronto, Ontario, its repre- 
sentative there 

Thompson Equipment Co. of New O: 
leans will represent S. Morgan Smith in 
the Mobile, Ala. Pensacola, Fla and 


e e New Orleans areas 
years of KOVEN fabricating 
e e * . has named H. D. Moll Phila 
experience built into every Job J | 12% ‘oie kt ise 


with the Philadelphia office since 1946 

















f . - JEFFERSON CHEMICAL CO. has assigned 
salesmen Robert E. Lee and Patrick W. 
Loftus to the company’s Chicago office, 
and Ellsworth F. Benson to the New York 
office. Lee received a B.A. degree in Psy- 

| chology from the University of Houston 

and was formerly employed by The Up- 
john Co. Loftus, formerly with The Dow 

Chemical Co., received a B.S. degree ir 

chemical engineering from Illinois Insti- 

tute of Technology. Benson has a B.S. de 
gree in economics from the University of 

Nebraska. He was formerly with Dow 

Chemical 











250,000 Gallon Field Welded 
Caustic Soda Storage Tank, 
fabricated of Flanged Quality Steel 














HAYNES STELLITE CO., a division of Union 
Carbide Corp., has named John D. Leslie 
sales manager, New York district. He 
joined the company in 1947 while attend- 
ing Indiana University. Since 1952 he has 
been in New York as a sales engineer 






SASS SVE cere eee meee nee ree ee eee ee ere wee 


X-RAY INSPECTION, MAGNAFLUXING AND pape Oar a 
DYE CHECKING FOR QUALITY CONTROL | son has amnecnced the reuremene of Carl 


C. Egnmer after 23 years’ service. He 
KOVEN equipment in all metals and alloys includes: | joined the division as a salesman. in 1935, 
High pressure vessels built to A.S.M.E. Codes, extrac- _ os pace mechani = pigs say 
tors, mixers, stills, kettles, tanks, stacks, breechings, tiie ati 
hot transfer lines, large diameter fabricated piping YNION TANK DIVISION has placed Robert 
and plate exhaust ducts, shop and field erected C. Adams in charge of its sales promotior 


oo we we wen 


storage tanks, high vacuum testing. activities. He has been with the company 

for five years. He received a B.S. degree 

in mechanical engineering from Purdue 

SPECIALISTS IN INTRICATE FABRICATION USING: University and joined Marley Co. in 1949 
STAINLESS STEEL + ALUMINUM * MONEL NICKEL and Union Tank in 1953 


INCONEL * ALL CLADMATERIALS + WICKELPLATED 
STEEL+ JOB GALVANIZING + STRESS RELIEVING ee ee 


Fabrication to all A.S.M.E. Codes. Cleveland district manager. An electrical 
Members of Steel Plate Fabricators Association and mechanical engineering graduate of 
Carnegie Tech and Yale University, he 
joined Elliott in 1947 in the Heat Trans- 
fer department. He became a field engi- 
neer in 1948, and assistant district mar 

| ager in 1953 









ALUMINUM CO. OF AMERICA’s Mining di- 
vision has appointed Jack H. McWilliams 
manager of ore exploration 

A graduate of Colorado School of 
Mines, McWilliams joined Alcoa as min- 
ing engineer at Eufaula, Ala. in 1942 
| Since September, 1956, he has served 
Acid tonk made the Mining division in Pittsburgh 


Acid Storage Tank made of 
Stainless Clad Steel 


See Sweet's Catalog File and Chemical 
Engineering File 





Call or write for a consultation with a 
trained KOVEN representative, and 
send for Bulletin #550. 








of steel 





Pp —_— CHEMICAL CORP. has named 
} omas E, Moffitt, Hooker president, to 

or» crm. FABRICATORS, INC Telephone: | succeed R. Lindley Murray as chief execu 
Oh: Dickherstk Si thever Mew Jersey New York: WOrth 4-7395 | tive officer of the company, a job he has 


New Jersey: FOxcroft 6-0400 held since October 1955. Moffitt was 
| elected president of the company on No- 





N *" DOVER N J * TRENTON, N, J 
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vember 20, 1957. Murray will continue 
as chairman of the board and plans to re- 
main in active service until December 1, 
1959. He will be fully available for con- 
sultation on all company matters. 


SLOUGH-DeFLON CO. is a newly formed 
cooling tower engineering firm with head- 
quarters in San Marino, Calif. Jack M. 
Slough, one of the firm’s partners, has 
been in the cooling tower industry for 12 
years, six of which were with Fluor Corp. 
in charge of the Research and Develop- 
ment department, Manufacturing division 
James G. DeFlon, the other partner, has 
18 years’ cooling tower experience, and 
was formerly manager of Fluor Products 
Corp.’s Engineering and Devepoment de- 
partment 


WORTHINGTON CORP.’s Denver district 
office has named Walter A. Penner dis- 
trict office manager. 
He is a graduate of 
Stevens Institute of 
Technology, where he 
received a B.S. degree 
in mechanical engi- 
neering in 1938. That 
same year he joined 
Worthington. 

Penner served in 
various engineering 
and sales capacities at 
the Washington, San 
Francisco and Los An- 
geles district offices 
until his present ap- 
pointment. He is a 
licensed mechanical engineer in California. 





Penner 


AMERICAN CYANAMID CO.’s S. F, Spence 
has been elected chairman of the Man- 
ufacturing Chemists’ Association’s General 
Safety Committee. The election came at 
a committee meeting held prior to a work- 
shop attended by approximately 70 safety 
officials from chemical plants in Texas 
and Louisiana. The workshop was spon- 
sored by the MCA in cooperation with 
the Texas Chemical Council 

Spence, a graduate of Newark College 
of Engineering, has been active in the 
industrial safety field since 1934 


THE INTERNATIONAL NICKEL CO. has ap- 
pointed George C. Watterworth manager 
of Traffic and George J. McGarry as- 
sistant traffic manager. Both men have 
been with the Traffic department since 
joining the company in 1925 and 1930, 
respectively 


ETHYL CORP. has appointed Stephen B. 
Rodi director of employee relations. He 
will transfer to New York City, the com- 
pany’s home office 

In his new position, Rodi will be re- 
sponsible for directing the company’s over- 
all employee relations program. He has 
been an attorney at Ethyl’s Baton Rouge 
plant since 1951 


WESTINGHOUSE ELECTRIC CORP.’s Appa- 
ratus division has named John O. Camp- 
bell Chicago area sales manager, Formerly 
distribution apparatus manager of the 
Central region, he began his new duties 
in Chicago September 1. Campbell grad- 
uated from the University of Minnesota 
in 1946 and joined Westinghouse that 
same year. 
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Petroleum Refiner New Classified Rates 


Regular Classified (undisplayed) set in this type: 


20 cents per word. Minimum 


eharge, $4. Blind box address in our care counts six words. Replies forwarded without charge. 
Display Classified ads, set in suitably larger type with ruled border, $12.60 per column inch. 
Ten percent discount for two or more insertions of same copy in consecutive issues. All Classi- 
fied ads payable in advance. Copy deadline: 25th of month preceding date of issue. Send copy 
and checks to: Classified Advertising, Petroleum Refiner, P. O. Box 2608, Houston, Texas. 
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FOR SALE 


POSITION WANTED 





Specify SAUEREISEN 


ACIDPROOF CEMENTS COMPOUNDS 
FOR 


Sawereisen Cements 





When you see a large chimney 
think of Savereisen Cements. 





FLOW INDICATORS 


All sizes wp te 6 
wD FOR ATAL 7) 


ERNST 
Woter Column & Goge Ce. 


LIVINGSTON, WD 








28—WALWORTH GATE VALVES. Model 841 
F—8” 500 P.S.1. Lot $5,040 or $190 
each F.0.B. New & Perfect 

1—WORTHINGTON STEAM RECIPROCAT- 
ING PUMP. Size—inches 5'4 x 344 x 5 
$210. New and Perfect 


Write P. O. Box =5 
WOOD RIVER, ILLINOIS 





HELP WANTED 





“We have served technical men and 
the refining industry 1947.” 


DIXIE EMPLOYMENT SERVICE 
505 South Coast Building 
Houston, Texas 


since 
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PETROLEUM ‘REFINERY ENGIREERS 


Positions involve te 


nical serv potting tone 
work for petroleum refiners Requires ors 
with severa ears experience in re 

eering per 5, and/or «& 


offer a wide variety of work assignmer 
technical activity that works with sales 


company management problems 

tunity for industry-wide tacts 

process companies and for using initiati 

expression to increase responsibility Lo ation in Detroit 


suburb offers ideal professional envir nmet t with a choice 
ef city or suburban living. Send resume 


PERSONNEL MANAGER 


ETHYL CORPORATION 
1600 W. 8 Mile Road « Ferndale 20, Michigan 
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What's New in Equipment .. . 





... and Manufacturers Literature 





Pusher arms guide drums to warehouse. 








Electric eye reads coding. 


Drum enters conveyor on belt and awaits pusher arm. 





Drums are grouped for lift. 


Conveyor System Speeds Drum Handling 


Part of Shell Oil Co.’s long range con- 
struction plan designed to streamline its 
distribution system and give more effective 
service to customers has been completed at 
the company’s Wood River, Ill. refinery. 
Completed is a two-story lubricants pack- 
aging, canning, shipping and warehousing 
facility, which was built to replace older, 
less efficient facilities. 

The conveyor system, designed and 
built by Alvey Conveyor Manufacturing 
Co., St. Louis, involves these major func- 
tions: 

@ Drum handling system in the com- 

pounding building. 

@ “Cross Country” conveyor system. 

@ Drum handling system in new ware- 

house, including deflector system and 
drum grouper. 

@ Carton handling system. 
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@ Canning 
tem. 
@ Automatic Pallet Loader. 


department conveyor sys- 


Drum Handling System. Drums of 
the 55 gallon, 30 gallon and 120 pound 
keg size are filled in the compounding 
building and stored on gravity roller lines 
and live roller conveyors for order filling. 
A dispatcher releases quantities of one 
size drums and places a color code marker 
on the lead drum of the order. 

The drums move from gravity storage 
lines onto a live roller conveyor which 
carries them into the cross country system. 


Conveyor System. Shell faced a major 
transportation problem in moving filled 
oil drums and kegs from the compounding 
building to the new warehouse, 1250 feet 


PETROLEUM REFINER 


away. This was the kind of problem that 
had plagued conveyor engineers for years 
Alvey experts decided the job could be 
done by a system of pusher arms attached 
to an overhead trolley system 


Here’s how it works. A gravity roller 
conveyor line to span the 1250 feet dis- 
tance between buildings was housed in a 
bridge. Existing buildings located between 
the compounding building and the ware- 
house prevented straight line construction 
and several curves and bends had to be 
engineered. As the drums leave the com- 
pounding building, they enter the cross 
country system. A timing mechanism 
meters the drums so that each is met by 
a pusher arm powered by the overhead 
trolley conveyor. This metering is con- 
trolled by the overhead trolley conveyor 
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In the catalyst game 


Davison deals you the winning hand 


The game of catalysts is different from poker, in that it doesn’t 
depend on luck. You’ve got to have the cards, or you can’t make 
out. Davison has the four winning cards to deal you (count ’em!): 
@Experience, based on year-in, year-out production of quality 
catalysts; ¥ Basic research, at our new, thoroughly staffed and 
equipped Grace Research Center at Clarksville, Md.; ¢Technical 
assistance when you need it, from a seasoned, competent staff of 
technical advisers; Quick service from four Davison plants con- 
veniently located to deliver catalysts where, and when, you need 
them. So, if you’re interested in catalysts, try Davison. They’ll 
deal you a winning hand every time! 


w.r.GRACE «co. | 


DAVISON CHEMICAL DIVISION 


BALTHBORE 3. MARYLANO 


Buy DAVISON —the quality catalyst backed up by experience, research, technical assistance, service! 








ENGINEERED 


CRAFTSMANSHIP KEEPS 


CLEVELAND 
WIRE. SCREENS 


‘way out in front 


( 


‘ 


: 4 
JOB CONTROL RECORD 


ACCURACY OF CRIMP 
QUALITY OF METAL 
UNIFORMITY OF WEAVE 
WIRE THICKNESS 
SPECIFIED SIZE 


DURABILITY 


TESTED AND APPROVED BY 
THE CLEVELAND WIRE CLOTH & MFG. CO. 





Successful processing depends on the ability 
of the wire screens to resist corrosion, abra- 
sion and blinding. The accuracy of openings 
end proper selection of metals, woven to 
exact job specifications are controlled by 
expert craftsmanship and engineering super- 
vision. 

Filter segments and strainer elements can be 
fabricated to your individual job require- 
ments. A wide range of weaves in all com- 
mercial metals and alloys such as stainless 
steel, monel, silver and copper are available. 


We maintain a 
complete sample 
service depart- 
ment to take the 
guess work out of 
job specifications. 
Complete and de- 
scriptive bulletin 
files are available. 
Write or phone 
Diamond 1-1832. 


Reference: 
Purchasing Di- 
rectory 

Thomas’ Register 
Conover-Mast 
MacRae’s Blue 
Book 


Petroleum Re- 
finer Catalog 


oe CLEVELAND 


WIRE CLOTH & MFG. Co. 
3571 €. 78th STREET - CLEVELAND 5, OHIO 
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to insure one drum per pusher. At a rate 
of 45 feet per minute, the drums are 
pushed across the bridge into the ware- 


house for shipping or storage. Drums 
enter the system at about eight per 
minute. The pusher arms circle at the 


exit of the cross country system and return 
to begin another cycle of drum movement 
and assure a steady stream of drums across 
the system. 

The question of why use this technique 
of moving the drums instead of powered 
roller conveyors might well be asked. The 
idea was considered and discarded for 
these reasons: 

@ The system is basically a method of 
transportation and not for storage. 
Drums do not accumulate on the 
cross country. They flow steadily 
across the bridge into the ware- 
house 

@ Powered conveyors would have been 
small sections joined together with 
accompanying drives and controls. 
This obviously is expensive. The 
overhead trolley pushers require only 
three drives over the entire system 


would not be controlled as well over 

elevations. 

The bridge which houses this system 1s 

also used as a pipe rack for transporting 

oil between Shell’s new tank farm, the 

compounding building and the canning 
lines in the warehouse. 


Drum Handling System. As the 
drums leave the cross country system, 
they enter the new warehouse via live 
roller conveyor. Immediately they proceed 
thru an automatic deflecting device. The 
lead drum in the order carries a color 
code marker which, when passed under 
an electric eye, determines if the order 
should deflect off toward a drum pallet- 
izing area or continue on to the auto- 
matic drum grouper at the east end of the 
warehouse. The drums accumulate on live 
roller conveyors and are released into the 
drum grouper by push button controls 
The drum grouper automatically arranges 
them into two rows of a two each for 
pickup by special fork lift trucks, equipped 
to handle four drums. When one group 
of four drums is removed, the mechanism 
automatically releases four more for group- 
ing. The lift trucks either place them 
directly into transport vehicles or onto 
racks for storage, Alvey Conveyor Manu- 
facturing Co. 
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New Sampler Measures Residual Methane 


In recent years a number of synthetic 
ammonia plants have been constructed to 
produce ammonia by partial oxidation of 
natural gas or refinery gas having a high 
concentration of methane. 

Of extreme importance in this type of 
process is the measurement of the residual 
methane immediately after the reformers 
The concentration of methane is an indi- 
cation of reaction efficiency thereby en- 
abling the operator to adjust the process 
when there are changes in temperature or 
a change in the methane content of nat- 
ural or refinery gas which is being used 
as the raw feed stock. 

Naturally, the analysis of methane in 
the process gas after the reformers pre- 
sented a serious problem since the gas 
stream is dirty and contains steam satu- 
rated at a high temperature and pressure. 


The problem has been successfully solved 
at the Mississippi River Fuel Corp. Am 
monia plant, Selma, Mo 


There are five generators and the prod- 


uct gas from any of these units can be 
continuously analyzed by one of the twe 
M-S-A LIRA Infra-Red Analyzers using 


a special sampling system constructed for 
this particular problem 

The sampling system consists of a spe- 
cial sample probe mounted in a six-inch 
line, a stainless steel water-cooled sample 
conditioner with a steel release trap, filter 
and pressure reducer and regulator. Be- 
cause the sample stream is steam saturated 
at 400 psig, the sample conditioner is 
made of welded steel. The sample is cooled 
by the outside water jacket and the con- 
densate collects in the bottom of the 
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A look inside the world’s most widely 
used process gas chromatograph . . . 
Here is the most versatile instrument ever 
developed for continuously monitoring 
multiple components in a complex hydro- 
carbon stream ...the Beckman Industrial 
Gas Chromatograph. Its pneumatic heat- 
ing system, in an explosion-proof housing, 
provides close temperaturecontrol( + .1°C.) 
for long-term analysis reproducibility. 
Accessible design simplifies and speeds 
adjustment when required. And accesso- 
ries broaden its range of refining appli- 
cations. % Application engineers run new 
instruments on samples from your stream 
to guarantee performance on your process 
...before delivery. Beckman Industrial Gas 
Chromatographs are delivered ready to 
go, with start-up a regular service. * The 
result is continuous, trouble-free oper- 
ation on a variety of refining streams to 
give vital information for process control 
...the real reason why Beckman Process 
Chromatographs outsell all others com- 
bined. # For detailed instrument specifi- 
cations and answers to your process con- 
trol problems ...write for data filc 2P-3-25. 


Beckman / 

Scientific and Process | Instruments Division 
Beckman Instrumenta, Inc 
2500 Fullerton Road, 


Fullerton. California 


It’s a Fact: While a cat cracker produced enough 
gasoline to power every automobile in the U.S. for 
200 miles, a Beckman Oxygen Analyzer continuously 
monitored the catalyst regeneration with only rou- 
tine cleaning and adjustment required 











NEW 


FROM U.S. GAUGE 


Engineered ...to equal the premium quality and de- 
pendable performance of superior USG Grade AA 
Supergauge pressure gauges. 


Priced ... at a money-saving value that's news in itself. 


Designed .. . in a range of styles and sizes to serve any 
plant in any industry with the most comprehensive line of 
indicating thermometers available from one source today! 


NoW all your requirements for 


| thermometers 
system dia 

ard, filled de line that features 
dis- 


stand 
met with one top gra 


all these specifications. Oe. 
tributor, oF write for Catalog 


See your USG 


DIRECT READING—rigid, direct mounting; or “Multi-Angle” type 


REMOTE READING—for temperature measurement up to 125 
feet from indicator 


4 TYPES OF FILLS—organic liquid, gas, vapor, mercury 


ALL COMPENSATIONS—complete selection of case or capillary 
compensation available as required 


29 STANDARD RANGES—covering temperatures from —350° to 
+1000°F 


2 CASE MATERIALS— anodized aluminum or phenolic plastic 
4 CASE SIZES— 3/2", 42", 6” and 812” 


3 CASE STYLES—turret, front flange, or back flange mounting, 
with choice of bezel 


FULL SELECTION OF BULBS—virtually endless combinations of 
bulb sizes, shapes, materials, and connections. 


UNITED STATES GAUGE. 


Division of American Machine and Metals, Inc. + Sellersville, Pa. 


For more data on advertised products, use Readers’ Service Cards, last page 





New Equipment... 


tower. As the condensate builds up it 
causes the steel trap to open and the 
stream pressure forces the condensate out 
Mine Safety Appliance Co. 

Circle E2 green card, last page 


Breathers Add Life To 
Explosion-Proof Equipment 


Condulet breathers and drains remove 
moisture from electrical systems. Type 
ECD breathers, drains, and the new uni- 
versal breather-drain prevent formation of 
mildew in explosion-proof equipment by 
ventilating and draining enclosures. 

Bulletin 2702 explains how breathers 
and drains add to the life of explosion- 
proof electrical equipment. Crouse-Hinds 
Co. 

Circle E3 green card, last page 
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Unit Checks Hundreds of 
Thermocouples in Seconds 


Maintenance of process stability and 
close reproduction of operating conditions 
are advantages of an electronic scanning 
instrument recently introduced to the 
petrochemical industry 

The compact unit has already been in- 
stalled in one plant where it checks sev- 
eral hundred thermocouples in reactor 
shells and on other operating equipment 

This digital variable indicator and tem- 
perature monitoring system scans the large 
number of thermocouples at a rate of five 
per second and determines when any ex- 
ceed preset common off-normal set point 
or a preset common alarm set point. 

If the first setting is exceeded, the time 
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“Take a tip from me— 
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One slip can cost more than (iss) Multigrip” 


Men who work in slippery places... push 
heavy loads . . . or merely walk up and 
down stairs know what it means to have 
sure traction underfoot. 

They can’t wear shoes with cleats, but 
you can give them a floor with cleats—USS* 
Multigrip. Dozens of little studs provide 
maximum skid resistance in any direction. 
They are flat on top, easy to walk on— 
but do not catch the shoe. 

Whether a landlubber or a seafarer, 
Multigrip assures you the same fine service. 
Wet or dry, Multigrip supplies safety plus. 


For locations that take a heavy beating 
from traffic, Multigrip provides a floor 
that will stand up under years of constant 
use. Oil won’t soak in and can be easily 
removed with regular cleaning materials. 
You save money by having a floor that is 
easy to sweep or flush clean, lasts for years 
with no maintenance. 


On your next inspection trip, look around 
for danger spots—and make them safe 
with Multigrip*. You can get it from our 
local distributor. 


Sold by leading distributors from coast to coast 


United States Stee! Corporation — Pittsburgh 
Tennessee Coal & tron — Fairfield, Alabama - 
Cotumbia-Geneva Steel - San Francisco United States Steel 


United States Stee! Supply - Steel Service Centers 
United States Stee! Export Company 











roll tubes 
faster... 
with uniform 
accuracy! 


TUBE EXPANSION 


CONTROLS 


In Airetool automatic tube expansion controls, precise electrical “feel” 
replaces inexact manual “feel” and human error! This assures uniformly 


accurate tube rolling at a high rate of production . . 


. even with semi- 


skilled crews. For example, a coppersmithing company rolled-in 850 four 
inch OD, 13 gage copper tubes in 5 hours — one every 20 seconds — using 


Airetool’s automatic tube expansion system. 


Control No. 113-15 rolls tube sizes 1” 
Supplied with any combination of 3 sizes of elec- 
tric motors. Produces tight, strong tube joints, 
stops distortion or breakage of tube sheet liga- 


ments. 


Control No. 103-5 designed for tube sizes 4%” to 
%”. 3 motor sizes available. Maintains precise 
expansion dimension desired every time. Unaf- 


fected by 


variations. 













PNEUMATIC 


SYSTEM 


BRANCH OFFICES: New York, Chicago, Be x 
Tulsa, Philadelphia, Houston, Baton 
Rouge. 


REPRESENTATIVES in principal cities of 
Canada, 
tea, England, Puerto Rico, 
pan, Hawaii. 


U.S.A., 


EUROPEAN PLANT: Viaardingen, The Neth- 


erlands. 


CANADIAN PLANT: 37 Spalding 
Brantford. Ontario. 
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to 2% 


normal tube sheet hole size or tube 


ELECTRICAL SYSTEM 


Airetrol 

Model 1000 combines complete con- 
trol system and powerful pneumatic motor in 
a single tool. Finger-tip expansion adjustment 
accurate within .001”. For %” to 142” tubes. 


gation, through experienced Airetool representatives. Or, 
write for Airetool’s Tube Expansion Control Fact Sheets. 








Mexico, South Amer- 


Italy, Ja- 





Drive, 


For more data on advertised products, use Readers’ Service Cards, last page 





A pioneer in the tube expansion field, Airetool has con- 
ducted much basic research in the art of tube rolling. The 
results of this research are available to you, without obli- 








| 





and identity of the off-normal point is 
recorded on an adding machine-type 
printer. If the second (higher) setting is 
exceeded, the system shuts down the plant, 
insuring safety. 

The system also has a digital display 
panel so that the thermocouple inputs can 
be programmed through an analog-digital 
system and be viewed at the panel. In this 
manner digital trends may be observed at 
any of these points. Kybernetes division 
of Hagan Chemicals & Controls, Inc 

Circle E4 green card, last page 
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Two Separate Controls With 
Only One Tank Opening 


Illustrated in the figure is the new 
A-102-F Tandem Magnetrol. Also illus- 


trated are some of the switch combinations 
available with the new top mounting dis 
placement type controls 


@ Top left drawing—Pump Control 
Plus Alarm (high or low). At the lowest 
level, the pump starts to operate. When 


the lower half of the middle displacer (the 
middle displacer is butted against the toy 
to form, in effect, a single 
reached by the liquid 
shuts off. If for any 
continues to the 
actuates the alarm switch and the alarn 
will continue to sound until the level 
drops to the midpoint of the middle dis- 
placer. This arrangement can be reversed 
of course, to provide pump control with 
low level alarm. 

® Bottom left drawing—Control of 
Two Pumps—Start and Stop at Individual 
Levels 


displacer) is 
level, the pumy 
reason the level 


rise, upper displacer 


one common level). In this ex- 
ample, two pumps are being used to keep 
a tank filled. No. 1 pump is of small 
capacity suited to the normal draw-off 
from the tank; No. 2 pump is of larger 
TROLEUM ReFineEr—I’ol. 37, No. 11 
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READY TO ROLL from storage racks to bundling jigs, these 


heat exchanger tube sheets symbolize the assembly-line techniques 
developed by The M. W. Kellogg Company to speed fabrication, 


yet still adhere throughout to the highest standards of design 
and engineering. To assure the optimum in heat transfer 
equipment for petroleum refinery and chemical plant service, 
call Kellogg’s Fabricated Products Sales Division. 


THE M. W. KELLOGG COMPANY, 711 THIRD AVENUE, NEW YORK 17, N.Y. 


A SUBSIDIARY OF PULLMAN INCORPORATED 


Kellogg de Venezuc 
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PETROCHEM-ISOFLOW HEATERS | 


charge 


WORLD'S LARGEST POWERFORMER ZS 


The largest Powerformer in the world—at Esso’s Baton Rouge, La. oA 
Refinery—gets its process heat from 5 large Isoflow 

furnaces, including a 154 million Btu/hr preheater, 

34 ft. in diameter and 175 ft. high; 3 reheaters, each connected 
to its own reactor; and a flue gas heater in the 

regeneration circuit. 


eee 















The total heating capacity of the lsoflow 
furnaces is 261 million Btu/hr. 





The Baton Rouge Powerformer has an estimated 
capacity of 26,900 barrels per day and produces 
powerformates for high octane motor gasoline blending. 


Isoflow furnace users include refiners and petrochemi- 
cal processors throughout the free world. They and the 
engineering and construction firms have proved to 
themselves that... Petrochem Isoflow furnaces are 
most economically desirable by any comparison. 


j 
x / as 
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New Equipment... 


size for peak loads. When the level falls : STEAM TRAP CLINIC . 


to the center of the middle displacer, OMBINATION 
pump No. 1 cuts in to fill the tank. | NVERTEL BUCKET AND 
Should the capacity of pump No. 1 be BUCKE THERMOSTAT 
insufficient to “hold” the proper level, 
and the tank continues to empty, pump 
No. 1 will continue to run and pump No. 
2 will cut in as soon as the level reaches 
the center of the bottom displacer. Pump 
No. 2 can be made to cut off at center 
displacer (as shown) or at top displacer 
where both pumps will then cut off. 

@ Bottom right drawing—Control of 
Two Pumps—Start at Individual Levels, 
Stop at common level. As level builds up | 
in tank and reaches the middle displacer. | 
pump No. | starts. It continues to run 
until the level is lowered to the center | 
of the bottom displacer. Should the flow 
into the tank exceed the capacity of 
pump No. 1, the level will continue to 
rise until it reaches the top displacer 
which starts pump No. 2. Both pumps 
will continue to run until the level is 
brought down to the bottom displacer 


Which design 
beeen E5 green card, last page of trap is best ? 
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You can increase the heat from steam A ! 
units as much as 35% by careful selection ‘Y 
of the right design of trap. For example, “ ! 
although inverted bucket traps are best for 
most normal indoor uses, a combination open 
float and thermostatic trap permits steam 
units to reach maximum heat 2% times faster. 


{ 




















For other sound design recommendations, 
send for Anderson’s new engineering catalog, 
“How to Select SteamTraps and Fluid 
Specialties.” This valuable booklet tells which 
of the four basic types of traps—inverted bucket, 
thermostatic, combination or float—is best 

for any installation. Send for your 
complimentary copy. Mail the coupon today. 








Valve Positioner Works 
On Entirely New Principle PN) e) 4-23-10). 10) -) 4-2-3] At one) ee 7 eee 
| 





A powerful new actuator utilizes the 
expansive force of Freon vapor to position 
valves and other final control elements 
with precise and repeatable accuracy 
Called the Thermo-Drive Actuator, it 
uses no compressed air, motors, gear trains 
pumps, oil, amplifiers, or relays of any 
kind. It develops a force of 500 pounds 
opposed by a 300-pound return-spring 
force), gives a total stroke length of 1.5 


THE V. D. ANDERSON COMPANY 
division of International Basic Economy Corporation 
1953 West 96th Street + Cleveland 2, Ohic 

Please send a copy of your new engineering 
booklet, “How to Select Steam Traps and Fluid 
Specialties.” 


inches, and a response speed of 0.1 inch Name —_____Title __ se 

per second. Precise null-balance positioning Company __ + va ll 

is possible at any point within the limits # 7 = 

of the actuator ee 7 — 
The operating principle of the actuator ; ? 

is based on the controlled rate of heat City ___Zone___State_____. 





release through a fluid medium, Freon, 
circulating in a closed chamber open 
only to a condenser. Within the Freon- 
filled chamber there is a heavy spring 
bellows coupled to an actuating stem and 


A TRAP FOR EVERY PURPOSE 
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/ WEATHERCOAT 


protects exposed insulation 





Lxsutarion on towers, tanks and exchangers must be kept 
DRY. If moisture gets through, the efficiency drops. 

Modern refinery and plant design places many major insu- 
lated vessels “in the open.” You can maintain the ‘efficiency 
of your insulation with easy-to-apply Laykold Weathercoat. 

Weathercoat is a fibrated asphalt-base material of easy 
troweling consistency that dries to a black, remarkably tough 
and tenacious coating. A majority of the leading refineries 
are regular users of Weathercoat. 

A new product: Mastic Weathercoat, a bodied material, for 
use wherever economy demands the application of a single, 
thick layer. 


Write today for free illustrated brochure, entitled 
“Laykold Weathercoat for Insulation Protection.” 


American Bitumuls & Asphalt Company 
320 Market St, San Francisco 20, California Perth Amboy, N. J. 
Baltimore 3, Md. St. Louis 17, Mo. Cincinnati 38, Ohio 
Mobile, Ala. San Juan 23, P.R. Tucson, Ariz. 
Inglewood, Calif. Oakland 1, Calif. Portland 7, Ore. 
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to a mechanical position-feedback device. 
The Freon is continuously vaporized by 


an integral heater; this creates a vapor 
pressure within the chamber. Control ac- 
tion is achieved by varying the bleed rate 


| of the Freon into the condenser through 








a release valve. The release valve is op- 
erated by a force coil responding to a 
command signal from a control instru- 
ment. When the bleed rate is decreased, 
the vapor pressure increases, compressing 
the bellows and causing a downstroke. 
Conversely, an increase in the bleed rate 
will permit the bellows to expand, pro- 
ducing upstroke. Precise positioning of the 
stem is assured by the built-in feedback 
loop. Position repeatability is accurate to 
0.5 percent. 

A rugged, hermetically-sealed unit, the 
actuator is unaffected by ambient tem- 
peratures, line temperatures, radiant heat 
or adverse weather conditions. It is explo- 
sion proof, suitable for Division 1 loca- 
tions. The Swarthout Co. 


Circle E6 green card, last page 
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COUNTERBORED TUBE 
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COLLAR FLANGE - BLIND END TUBE 




















BLIND END TUBE 























OPEN PLAIN END TUBE 


Porous Carbon Filter Tubes 
Now Made in Wide Variety 


A complete line of porous carbon filter 
tubes is now available. A wide variety of 
styles suited to any type of tube filtering 
equipment can be supplied with any de 
sired internal or external machining. 

Porous carbon filter tubes 36 inches 
long of any internal diameter and up to 
6%-inch outer diameter can be machined 
from available stock. In addition, grade 40 


porous carbon counterbored filter tubes 
with 24-inch inner diameter and 4/2 
ETROLEUM REFINER—Vl ol. 37, No. 11 

























Where a misstep costs $500... 
Blaw-Knox Electroforged® Steel Grating 
provides safer non-slip footing 


Stair falls cost industry 
over $60,000,000 a year. 


An average accident amounts to a loss 
of $500 in claims. * 

A good way to guard against these 
profit-eating accidents is to construct 
your stair treads, walkways and floors 
with Blaw-Knox Electroforged Steel 
Grating. Non-slip twisted crossbars 
and a wide variety of bearing bars are 
available to meet every kind of work- 
ing condition—safely solving the most 
hazardous skid situations 

Rigid, one-piece construction makes 
installation easy. Once on the job, 
Blaw-Knox grating practically takes 
care of itself. There is nothing to wear, 
nothing to patch, no dirt collecting 
corners to clean. It goes anywhere, 
fitting neatly around pipes, beams and 
machinery, admitting plenty of light 
and air to the area. 

Made to your specifications, Blaw- 
Knox grating provides new highs in 
safety, easy up-keep and flexible appli- 
cation. For new ideas about grating— 
including space saving platforms and 
shelving, write for Bulletin 2486. 


*Based on a study analyzing 803 com- 
pensable work injury claims closed in 
Illinois involving stairs and steps. 


BLAW-KNOX COMPANY 


Equipment Division 
Dept. W., Pittsburgh 38, Pe nnsylvania 
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es) Gas Firing 
“3 FOR CENTER WALL 
UP DRAFT HEATERS 


AIROCOOL Gas Burners 


National Airoil Burner Company’s well known 
AITROCOOL Gas Burners have been widely ac- 
cepted to efficiently up-fire all makes of center wall 
up-draft furnaces—heaters for various processes in 
numerous petroleum refiners extending around the 
world. 

These venturi inspirating gas burners can be fur- 
nished with either single or twin nozzles to meet the 
customary flame-capacity performance. 

National Airoil’s exclusive AIROCOOL nozzles, 
figure +507 shown in the above burner photo, are 
supplied for high to medium molecular weight gases 
including natural gas. 

Another popular advanced type is our HYDRO- 
COOL nozzle—not shown—which is universally 
used for hydrogen and other lower molecular weight 
gases that are prone to “flash back.” 

Regardless of the design of heater-furnace com- 
bination we have the correct gas or oil burner to 
fire it. 


ational Airoil 


Main Office & Factory: 1254 EAST SEDGLEY AVE., PHILADELPHIA 34, PA. 





SOUTHWESTERN DIVISION 2512 SOUTH BOULEVARD, HOUSTON 6, TEXAS 





| 
| 








New Equipment... 


inch outer diameter, 36 inches long, are 
carried in stock for immediate delivery. 
Typical configurations of porous carbon 
filter tubes include plain open-end tube, 
blind-end tube, counterbored tube, and 
blind-end tube with a collar flange. Na- 
tional Carbon Co., division of Union Car- 
bide Corp. 
Circle E7 green card, last page 


Four Urea Processes Are 


Described in Brochure 

Four Montecatini-Kellogg liquid recycle 
processes for the manufacture of urea for 
industrial or agricultural applications are 
described in a new brochure. Arrange- 
ments shown in this two-color brochure 
are: a partial recycle, a total recycle with 
selective separation of residual gas, a total 
recycle in liquid phase, and a once-through 
urea sglution arrangement. All four proc- 
esses offer a yield of urea with an ex- 
ceptionally low biuret content and provide 
conversions approaching 100 percent. Also 
shown are process arrangements for the 
conversion of the urea solution to either 
crystals or prills. Flow sheets and material 
and utilities balances for the four arrange- 
ments are included in the brochure, as 
well as tables giving product quality of 
prills and crystals. 

The processes were developed by the 
Italian firm, Montecatini, which develops 
and produces urea for industry and agri- 
culture. They have been adapted to con- 
ditions in this hemisphere. The M. W 
Kellogg Co. 

Circle E8 green card, last page 





Multiple Recorder Changed 
With Little Refitting 


A new multipoint recording potentio- 
meter, capable of handling from 2 to 24 
points by means of simple plug-in adapter 
units has been designed. The Model 6702 
Daystrom-Weston instrument is designed 
to measure any number of variables by 
means of a simple and inexpensive kit of 
change-over parts. Should the purchaser 
be measuring, for example, 6 points, and 
additional work load requires that 12 
points be under scrutiny, the operator 
need only change a plug-in unit and re- 
place a dial indicator and print wheel 
which are mechanically geared with the 
selector switch. No new selection switch 
is needed, no soldering is required, and no 
refitting of the components is necessary. 
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always a feature of Q0 Furfural 
HC ¢-cCHO 


Both structure and physical properties of furfural support its wide use as a selec- 
tive solvent. This highly polar molecule favors sharp separations of saturates from 
unsaturates in jube oils, gas oils, cycle stocks, and other petroleum products. It is 
even effective in separation of organic sulfur compounds, or heavy metal complexes 
from petroleum fractions. The excellent selectivity is proven daily by the high yields 
of finished products from commercial installations throughout the world. 


Add to this feature the fact that furfural is readily recovered from aqueous or non- 
aqueous solutions by flash vaporization, straight distillation, steam stripping, or 
water extraction at surprisingly low cost. The net result—use of furfural is paying 
off for many people, and it can do as much for you. 


Solvent refining with versatile QO furfural is a process worth investigating. May 
we discuss the matter with you? Write The Quaker Oats Company, Chemicals 
Department. 





Write for Bulletin 
203-A, “Physical Data 
on QO Furfural” 


"7 The Quaker Oats @mpany 
CHEMICALS DEPARTMENT 


340F, The Merchandise Mart, Chicago 54, Illinois. Room 540F, 120 Wall Street, New York 5, New York. Room 440F, 48 S.E. 
x Hawthorne Bivd., Portland 14, Oregon. In the United Kingdom: Imperial Chemical Industries, Ltd., Billingham, England. In Europe: 
Quaker Oats-Graanproducten N. V., Rotterdam, The Netherlands; Quaker Oats (France) S. A., 3, Rue Pillet-Will, Paris IX, France; A/S 
“Ota,” Copenhagen, S. Denmark. In Australia: Swift & Company, Ltd., Sydney. In Japan: F. Kanematsy & Company, Ltd., Tokyo. 
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DURAMETALLIC Packings 


The entire change-over operation can be 


completed in three minutes. 
The problem of range changing on the 
Model 6702, the company states requires 
only the insertion of the proper range 
clip. A change in the type of thermocouple 
L | or transducer being used is easily accom- 





| modated by replacing a newly designed 

terminal block which has the cold junc- 

tion compensation integrally wired into it. 

... wherever you have stuffing boxes to be | Inserting the matching range clip and 

: ihe scale plate, which are included in the 

repacked, specify Durametallic “Engineered thermocouple change kit, completes this 

For The Job” products for longer packing life | simplified procedure. The instrument is 

and satisfactory sealing service. also easily changed into a pen-dragging 

: WR = | type for single-point recording. Weston 
Write today for our packing File No. DMPR | Instruments, division of Daystrom, Inci 


DURAMETALLIC CORP. | Circle E9 green card, last page 


KALAMAZOO, MICHIGAN Catalyst Support Pellets 


Stop Excess Pressure Drop 
Mullite pellets for use as catalyst sup- 
| ports in refining of petroleum products 
are a new product being offered. The 
pellets are thermally fused spheres of com- 
bined alumina and silica, manufactured to 

the mineral formula of mullite— 3Al,O, * 

| 2Si0O;. 
In down-flow fixed bed reactors, these 
| chemically inert pellets are used to sup- 
port the catalyst beds, thereby preventing 
excessive pressure drop across the bed from 
an accumulation of catalyst fines at the 
outlet of the reactor. Normally, the depth 
of the support bed is held to the tangent 
point of the dished reactor bottom. The 
high density pellets may also be located 
above the bed to assist in the uniform 
distribution of the reactants across a down- 
flow reactor, or to prevent lifting of the 
bed in up-flow reactors. They may also be 
used as catalyst spacers for multiple re- 
action systems or as a diluent for the 
active catalyst within a single bed. 

In commercial use Mullite Pellets, the 
company reports, have demonstrated ex- 
cellent mechanical strength and chemical 
inertness, prime considerations in the se- 
lection of a material for the indicated ap- 
plications. 

The pellets are available as irregular 
spheres in three standard size ranges. 

| These are %-% inch, %-% inch and 

Y-Y% inch. Special graded materials of 

= “a Y% inch variation are available within the 

Frick Company furnished the twelve big reactors® illustrated, each 22 limits of %4-% inch. They are also avail- 
ft. high and equipped with a double set of Frick cooling coils*; plus | 2»!¢ as mullite chips of 3-6 mesh and 


‘ . " 6-10 mesh. W. R. Grace Co., Davidson 
coolers and evaporative condensers for butadiene, evaporative con- Chemical division. 


densers for ammonia, and numerous auxiliaries. Circle E10 green card, last page 


Thus another great synthetic plant joins the list of firms using Frick cooling 


Electrical Tapes Combine 
equipment. 


Plastic, Glass, Silicones 


Whatever the refrigerating requirements of YOUR plant—air condition- _ Because of the relative lack of elonga- 

: J ‘ i P < : tion with glass-type electrical insulating 

ing, process cooling or condensing, cold water, ice making, quick freezing, tapes and the odd configurations of motor 

cold storage, or low tempera- and generator coils, a product has been 

. r 2 developed which utilizes the best charac- 

tures — Frick engineers will teristics of glass with 
. amount of elongation. 

help ites design . system to | The new type PDG tape is a unique 
meet your needs. combination of polyester warp and fiber- 
glass yarn to which a silicone coating is 

Call your nearest Frick Branch, calendered to one or both sides. The com- 
Dtetithutes er wilte te bination prod uces three characteristics 

which are notable improvements over 

* Patented existing tapes such as: 15 percent elonga- 

tion, no abrasion between warp and filler 

threads, and excellent conformability. It 


SS . Re : (6 (0) = also provides a reduced fabric cost which 
. . : : z tone . PO AG results in a lower price per roll of tape. 
Butadiene condensers at Odessa, Texas WAYNESBORO. PENNA. U.S. A. The relatively high tensile and elonga- 


only a moderate 
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/BM offers you... 


TEN PROVEN PROGRAMS 


packaged for smal! refinery use 
with the [BM 650 


Powerful aid to small refineries 

Ten “customer-tested” programs are now available 
without cost to small refinery users of the IBM 650 
system. These packaged programs permit every re- 
finery to obtain the advantages of electronic com- 
puting immediately. 





Yours... five years of 
engineering programming effort 
Due to the full cooperation of the petroleum indus- 
try, whose extensive experience at more than sixty 
IBM 650 installations has made these programs pos- 
sible, you can now get five years of programming 
effort . . . packaged and ready for your use. For 
example: 
Plate-to-plate distillation program 
This program may be used to evaluate an existing 
tower, determining optimum feed tray location, 
optimum reflux ratio, etc. It may also be used in 
conjunction with the short-cut design program for 
the design of a tower. Running time may be esti- 
mated at one second per component per tray per 
iteration. Up to twenty components and ninety- 
eight theoretical trays may be included in the prob- 
i \ lem. Approximately nine man-months went into the 
»\ programming. 
Booklet describes programs in package 
SEND for the new booklet, “Proven Engineering 
~ Programs for Petroleum Refineries.” Get detailed 
explanations of how all 10 of these powerful engi- 
neering programs can benefit your operations. 


8238 Processinc 


1BM 650 Magnetic Drum PETROLEUM DEPARTMENT A58-c, 
Data Processing System International Business Machines Corporation, 
590 Madison Avenue, New York 22, New York 











! 


Please send me the free booklet, “Proven Engineering 
Programs for Petroleum Refineries.” 


Nome 





Position 





Compony 





Address 





City Stote 








Lec Gua GHD GHD GED. GHD GHD GED GHD GED GOED GHNED GED GERED GENES GEES 
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the MODERN METHOD 
of Transporting Compressed Gases 














3, /gas supply TRAILERS 
ed aildted just for OU 


© CAPACITY — to meet YOUR Requirements 


@ SAFETY — Cylinders, Safety Devices, Controls etc., All in accordance with ICC Requirements 
for YOUR Protection. 


¢ CHASSIS — by leading Chassis Manufacturers with Service Branches throughout the United 
States for YOUR Convenience. 


INDEPENDENT ENGINEERING COMPANY. Inc. 
‘ome GRD A “i 


RESEARCH 





CYLINDERS AND GAS PRODUCING EQUIPMENT 
ACETYLENE - OXYGEN - NITROGEN ARGON 


O'FALLON 6, ILLINOIS 














Design, Fabrication, Erection, 
Testing and Repairs 


Tanks and vessels—from the first preliminary design to the 
finished job, completely tested and ready for service—are our 
exclusive interest. We have no other departments. Every thought 
is given to producing the very best tank or vessel possible. Next 
time, let us figure your requirements—whether it’s one tank or 
a hundred-plus tank farm installation. 


Erection 


Ww 


4 
; \ 


X-Ray Testing 


P. O. BOX 857 PORT ARTHUR, TEXAS 
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New Equipment... 


tion enables an operator to apply the tape 
so that it snugly hugs the surface even 
| on irregular contours. Also, the absence of 
| destructive friction between the polyeste: 
and the glass fibers under flexing and vi- 
bration prevents subsequent failure of the 
glass yarn. 
Further refinement of this process con- 
| sists of a tape with a semi-cured silicone 
coating on one side and a green or un- 
| vulcanized coating on the other, suitably 
protected with a one mil polyethylene 
sheet to prevent rubber transfer. Prior to 
coating with silicone the entire fabric is 
scoured and heat-set which keeps the re- 
sidual shrinkage to less than one percent 
The Quaker Rubber division, H. K. Porter 
Co., Inc. 
Circle E11 green card, last page 





Insulation With Aluminum 
Jacket Combined in Package 


Metal-On Pipe Insulation, a completely 
new and revolutionary development which 
provides Thermobestos calcium silicate 
pipe insulation and an aluminum jacket 
all in a single package, is now being made 
available nationally 

This new product will enable con- 
tractors to effect substantial savings since 
both the insulation and jacket can now 
be installed in one operation. Metal-On 
also means fast installation because the 
required installation time, from carton to 
pipe, is just 90 seconds. 

Especially designed for temperatures up 
to 1200 F., the insulation is a unique 
combination of .16 inch aluminum (of 
the correct alloy) which has been in- 
tegrally combined with a vapor barrier 
and permanently attached to sections of 
Thermobestos pipe insulation. The com- 
plete unit is installed by snapping it onto 
the pipe. Joints are sealed with metal 
snap-straps held in place with mechanical 
fasteners. It is available in 36 inch sec- 
tions in a complete range of sizes up to 
24 inch pipe size by 3 inch thickness 
Johns-Manville Corp. 

Circle E12 green card, last page 


Bulletin Tells Ways to 
Recover Process Power 


Pressurized combustion is required by 
many chemical processes, but the cost of 
compression can be a heavy burden. At 
the same time, vast supplies of process 
gases under pressure have been wasted 

Over the years, engineers have struggled 
with various methods of using this waste 

| gas in order to reduce power costs. Dur- 


REFINER 


POs, ay, 





_Now...for every tube...every size...every type of job 


WILSON TORQ-AIR-MATIC 
AUTOMATIC EXPANDER DRIVES 


ife}s 


CTaliielgag 
- > expanding 


of 
1 @) 8) fl ae 
for Condensers 


tubes 


elite ME oh'Ze] elolgel iol a: 


‘a 


4 tol% O.D. 


1 @] 9) 4 ae 
tela 
Boiler Tubes 
'\,\@) 0) 4 aan to3 O.D. 
for Heat Exchangers | (package and domestic 
19 1 D 2” and 242° O.D. power plant 
Bis. : eroli( 1am itlel-t ie-ti ele) g 


?) refinery —chemica! 


Aoki mil leimecle]i-¢ Ma lelge!— 
Small boiler: heavy tube evaporators, etc. 


reLoltlel Mitel Mlamille al 6) 


Now WILSON offers a complete line of Torq-Air-Matic automatic tube expander 
controls. The Wilson Torq-Air-Matic is the first and only air driven tube expander drive 
that accurately controls tube expansion by directly measuring torque output at the 
mandrel without depending on frictional, ratcheting, magnetic, hydraulic or 

electrical devices. 


THOMAS C. WILSON, INC. 21-11 44th Ave., Long Island City 1, N.Y. | 5c Ow the exclusive design features of 
/ jae ; : WILSON Torq-Air-Matic can help you 
Branch Office: Land Title Building, Philadelphia 10, Pa. a 


expand tubes accurately and uniformly 
Representatives in principal cities * Cable Address: “Tubeclean,” New York , : : . ; 
P ieee . with considerable savings in time and man- 


power. Write for your Bulletin No. 581 
which gives helpful data 
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for heavy duty service 
ROCKWELL “WAFER” VALVES 


Wafer valve with air motor oper- 
ator. Right —rubber-lined wafer 
valve with hand wheel control. 


Compact, space-saving butterfly valves for 
dependable throttling and wedge-tight shut-off 
of air, gas, liquids and semi-solids at differen- 
tial pressure to 150 psi and temperatures from 
minus 50° to plus 600°F. and higher. Manual 
or automatic operators. Standard sizes to 36” 
and larger special sizes. Write for Bulletin 580. 


W.S.ROCKWELL COMPANY 
2368 ELIOT STREET * FAIRFIELD, CONN 


ties 








Quoth Sir Galva-Knight: 


“CORROSION 


is a real dragon, 
that eateth up 


PROFITS!’ 


...And Nowery J. Smith Company hot-dip 
galvanizing is real corrosion protection for 

Gulf Coast industry! Any ferrous metal 

item, from a bolt to a beam, can be 

given an economical, long-lasting 

armor-plating of zinc in the Nowery 

J. Smith Company’s hot-dip vats... 

the largest in the Southwest, operated by 

the South's largest commercial hot-dip galvanizers! 


Nowery F- 


Commercial Galvanizing * 
Sandblasting ¢ 


COMPANY 


Pickling © Oiling 
Metallizing ° Prime Coating, and/or Painting 


8000 Hempstead Hwy., P. O. Box 7398, UNderwood 9-1425, Houston 8, Texas 
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New Equipment... 


ing the past several years, one company 
has developed a new series of process gas 
turbine-compressors which permit a sub- 
stantial reduction of process operating 
costs. The turbine is designed to expand 
waste process gases at temperatures up to 
1250 F., and the turbine-driven com- 
pressor delivers air to the process at pres- 
sures ranging from 30 to 200 psig. 

Details of this important development 


| in high-temperature power recovery are 


described in a new bulletin, “Power Re- 
covery for Your Process.” This new multi- 
colored, 12-page bulletin provides engi- 
neering data of various types of gas 
turbine-compressors, of compressor com- 
binations for partial or complete recovery, 
and of compressor combinations without 
power recovery utilizing steam turbine or 
geared motor drives. 

It also gives sufficient specifications, 
weights, dimensions, nozzle sizes and other 
necessary information for engineers to pre- 
pare preliminary layouts and calculate pre- 
liminary performances for their own power 
recovery systems. Elliott Co. 


Circle E13 green card, last page 


PENTON-LINED 
CAST-IRON 


PENTON-LINED 
ALUMINUM 


Plastic Lined Valves Have 


Iron or Aluminum Bodies 


Now Penton, the 300 F. chemically re- 
sistant plastic, is available in a lined body 
for a line of diaphragm valves. 

The new Penton-lined valves, available 
in cast iron or aluminum bodies, offer the 
most universally adaptable processing valve 
available today. Penton-lined valves are 
compatible with glass, plastic, metallic and 
lined piping! Handwheel, quick-opening, 
air or electric operators are available. Size 
range is 2 inch to 6 inches with flanged 


ends only. Hills-McCanna Co. 
Circle E14 green card, last page 


Tefion Lined Hose Now 
Made in 3-Inch Diameter 


A break-through in processing Teflon 
to make hose up to 3 inches in diameter 


| has been made. Heretofore, 1% inches 


was the limit because of unusual surface 
characteristics of Teflon, and manufactur- 
ing problems. 

With these larger sizes, flexible Teflon 
lined hose can now be obtained to handle 
larger volumes of chemicals, acids and 
other active or caking solutions safely in- 
stead of using rigid alloy-metal or glass 
pipe. 

This hose is sold under the Flexlon 
name. It can be made with the Hydro-lok 
flange which avoids the use of metal 
couplings. The hose is able to stand tem- 
perature up to 325 F., depending on size 
and construction, and has a glass-smooth 
surface. It is also ideally suited for han- 
dling caking solutions such as paints and 
varnishes, as nothing adheres to the Teflon 
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Adjustable 


conax 


PIPE CLAMP THERMOCOUPLE 


for accurately 
reading outside 
pipe temperatures 
advantages 


*Used wherever immersion 
thermocouples are impracti- 
cal or undesirable 

*Used where extreme corro- 
sion and erosion are problems 

¢ Provides temperature readings 
on alloy, plastic or glass pipes 
that are not easily entered 

¢ High pressure lines unbroken 


a safety feature 
| * Installation and service with- 





out interrupting operations 
or flow 
—~ e Permits checking other tem- 
—~ perature measuring devices 
¢Checks effectiveness of insu 
lation 
*Multiple units readily used 
for obtaining temperature 
gradients 
¢ Installed in less than a minute 


WRITE FOR CONAX DATA 
BOOK SHOWING COMPLETE 
LINE OF THERMOCOUPLE 
ASSEMBLIES AND PRESSURE 
SEALING GLANDS. 


Thermocouples available in 
Copper-Constantan for low 
temperatures or iron— 
Constentan ond Chromel— 
Alumel up to 1000° F. 





. 
corporation 
2328 Walden Avenue, Buffalo 25, N. Y. 



















































Same formula as famous Kroil 
that has pleased 14,000 indus- 
trial users for 10 years or more. © 
Loosens stuck together metal | 
parts, bushings, bearings, bolts, = 
screws, pipe, etc., “anything & 
from an embalmer's die toa 
bulldozer,” one customer said. 
“Like an extra employee,” said 
another. “Turned rust into mush, 
put $50,000 equipment back to 
work.” 

You too can get these results. 
Try Aerokroil at our risk. Send” 
$2 cash, and we'll pay postage. 


KANO LAB 


November 





1094 Thompson Lane 
« Nashville 11, Tenn. (> 7 
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move mountains - of AIR! 
in towers and exchangers 


Developed originally for the 
petroleum industry, Aerovent 
Large-Diameter “Al-metal” 
Propellers, constructed of 
tough, durable aluminum alloy, 
move great quantities of air at 
high velocities, in heat ex- 
changers and cooling towers. 
Pictured above are two 4-blade, 
16-ft. propellers in a cooling 
tower installation. These 
mighty propellers, with adjust- 
able-pitch “Macheta” Airfoil 
blades, are job-engineered to 
individual specifications. 
Write for free Bulletin 510 


®@ Sizes 14’ to 18 
® 4 or 6 blades 


DESIGNED FOR DEPENDABLE OPERATION! 


Endurance tests, conducted at 3 times normal loading 
ae the ability of these new large-diameter propellers 

severe punishment. Heavy-duty cast steel 
hubs offer maximum resistance to stresses. Angle settings 
for each operating requirement, and appropriate alternate 
settings, assure accurate pitch for any predetermined per- 
formance which may be required. 54” to 144” now avail- 
able in revolutionary new “T-Alloy”. 


REFINERIES, pumping sta- 
tions, industrial plants and . 
com ial buildings use Aero- « 
vent “Al-metal” Propellers in 
major air-moving applications. 
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LARGE PROPELLER DIVISION 
304 Wright Bidg 
TULSA 3, OKLA 


Main Office and Factory 
PIQUA, OHIO 
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OFF-NORMAL CONDITIONS 
REPORTED and RECORDED 


—-- sO. 














New PANALARM ecording Annunciator Helps Keep 
on Stream, Uncovers Profit Leaks 


@ Pinpoints refinery and pipeline trouble areas by accurately, 
instantly recording off-normal and on-off operations. 

@ Permanent, unalterable statistical data helps prevent down- 
time repetition. 

@ No time-wasting decoding. Directly readable digital form. 

Model RA helps attain highest quality products by contin- 

uously monitoring all process variables. Also helps reduce 


downtime, maintenance and operating costs in your plant. 
Write for Bulletin 102 today. 


PANELLIT, INC. 


7401 No. Hamlin-Ave., Skokie, Hl. 


4 A as a 
perating Units 





voss 
VALVES 
in your 
machine 
mean 


LESS MAINTENANCE, FEWER SHUTDOWNS 


for your Compressor. (cir, gas, ammonia) 











¢ up to 40% more valve area « minimum pressure loss ¢ higher efficiency 
¢ less power consumption « normal discharge temperature 
e quiet, vibration-free « utmost safety « lower operating costs 


VOSS VALVES are made to specification, 
machined from solid stock (not cast) — 
VALVES and PLATES are of heat-treated 
alloy or stainless steel; PLATES are ma- 
chined, not stamped, and ground for precise 
close-tolerance fit; are dimensionally stable 
,.. ductile... resist fracture, high tempera- 
tures and corrosion . . . withstand fatigue. 
SPRINGS, of heavy rectangular sections and 
large diameters, add to dependability and 
safety. 


Our detailed 

proposal will be 

sent without obligation. 
Send name, 

bore, stroke and 

speed of machine. 


J. H. H. VOSS Co:,'In 
A LVES 785 East 144th 4 bis New York 54, N. Y. 


at 











New Equipment... 


tube. Teflon withstands all known chemi- 
cals except fluorine gas, chlorine trifluo- 
ride and molten alkali metals. There is 
no known solven for Teflon. The Man- 
hattan Rubber division of Raybestos- 
Manhattan, Inc. 


Circle E15 green card, last page 


Ebullient Cooling Now 
Successful in Cold Weather 


Development of the first product spe- 
cifically designed for use in ebullient cool- 
ing—cooling by means of a boiling heat- 
transfer medium—has been announced. 

Ebullient cooling, though it has been 
used for more than 50 years and though 
it has distinct advantages over conven- 
tional cooling methods, has had limited 
acceptance because of cold weather prob- 
lems. 

Advantages of ebullient cooling are uni- 
form engine temperature, faster engine 
warm-up, automatic circulation and tem- 
perature control of the coolant, elimina- 
tion of the water pump, reduction of 
corrosion, increased lubricant life and the 
possibility of using cheaper, sulfur-bearing 
fuels. 

In an ebullient cooling system, circula- 
tion does not start until the coolant 
reaches the boiling point. Vapors rise 
through the system and are collected and 
sent to a condenser which condenses and 
returns them to the system. In most cases 
the conversion of conventionally cooled 
engines to ebullient cooling is possible 
Ordinarily no pump is needed, since cir- 
culation is by natural convection 

Whereas in conventional cooling there 
may be a temperature rise of around 40 
F. in the coolant as it travels through the 
cooling system, ebullient cooling allows a 
temperature rise of only 2-3 F. through- 
out the system. This prevents uneven ex- 
pansion of cylinder walls which can cause 
increased oil consumption, metal stresses, 
friction and engine wear 

Coolant temperatures remains the same 
at all engine loads in ebullient cooling, 
since the coolant circulation rate is auto- 
matically regulated by the engine heat 
generated. 

Higher engine operating temperatures 
also reduce condensation of fuel gases in 
the combustion chamber, resulting in less 
acid accumulation in the crankcase and 
less engine corrosion. This lessens lubri- 
cant contamination, making possible the 
use of cheaper sulfur-containing fuels or 
fuels of widely varying composition, both 
gas and liquid. 

Thermal efficiency of the engine is also 
increased in ebullient cooling as a result 
of temperature uniformity throughout the 
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DeZurik Valves excel 
in So Many ways .... 


WITH QUARTER-TURN OPERATION .. . 
» a THEY SHUT TIGHT . . . WITHOUT LUBRICATION! 
_ THEY OPEN EASILY . . . WITHOUT FRICTION! 


DeZurik 


CORPORATION 


SARTELL, MINNESOTA 


: In sizes 2” thru 20” with a full complement of operators. 
Representatives in all principal cities, or write for details. 








Oil refineries 
in many countries successfully equipped their modern plants with 
BE Gate Valves, Globe Valves, Swing Check Valves, Safety Valves. 
BG Valves are manufactured according to API specifications. 
Flange dimensions conform to ASA. Materials correspond to ASTM. 
One trial with our Valves will make you our customer for ever. 
Oc6e le Please osk for [Ri catalog We 110e with detailed particulars on 

our linesof oilfield and refinery equipment. 


BOPP & REUTHER G:-M-B-H MANNHEIM- WALDHOF 


WESTERN GERMANY 
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PRESSURE 
GAUGES 


USED IN 
REFINERIES 
AND 
CHEMICAL PLANTS 
THROUGHOUT 
THE WORLD 


THRU VISI 


REFLEX 


Single or Multiple 
Sections 


TUBULAR 


Gauge Cocks 


Large Chamber 
Reflex Gauges 


Heated or Cooled 
Gauges 


SEND FOR 


COMPLETE 
CATALOGUE 


STRAHMAN VALVES, Inc. 
.16 Hudson St., New York 13, U.S.A. 


For more data on advertised products, use Readers’ Service Cards, last page. 





| . ‘ 
available. 





| sembly, 


New Equipment... 


engine and more controlled combustion. 
Despite its advantages, however, ebul- 
lient cooling has not been too practical 
in the past in temperate climates. Water 
is generally used as a coolant and must 
have a freeze-point depressant when tem- 
peratures drop to freezing or below. 
Attempts to use a standard anti-freeze 
such as ethylene glycol have not been 
generally successful because this material 


will not azeotrope with water. Though 
water in the engine itself may be pro- 
tected, vapors produced by the boiling 
mixture contain only water which can 
freeze in the condensate return line. 

Of many materials tested by Dow for 
this use, Dowtherm 209 was found to be 
the best for use in ebullient cooling. It 
gives freeze protection both in the engine 
and in the condensate return line. 

It is recommended for use in a 53 per- 
cent (by weight) solution in water. This 
mixture gives freeze protection down to 
about —45 F. The Dow Chemical Co. 
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One Foot Pedal Controls Fork Lift Truck 


and a slight heel pressure actuates reverse 


A new method of power transmission 
based on the principle of hydrostatics is 
Called Towmostatic Drive, it 
enables operators to control all forward 
and reverse movements with a treadle- 
type pedal operated by the left foot—a 
simple heel-and-toe action. 

The new drive provides instantaneous 
power application while eliminating much 
of the traditional mechanism formerly 
required to operate a fork lift truck. 
Towmostatic Drive requires no clutch as- 
transmission, drive line or dif- 
ferential and, of course, manual shifting 
levers are also eliminated. The drive pedal 
is specially designed for fatigue-free foot 
operation. Control action is a completely 
natural one, since a gentle forward, or 
toe pressure moves the lift truck forward 


travel. Pedal movement results in a 
smooth, rapid pick-up, with no jarring of 
loads, and inching of the truck is ac- 
complished by this same pedal control. 

Designed to provide a marked improve- 
ment in lift truck gradeability by increas- 
ing grade pull about 20 percent with 
rated load, the unit is also expected to 
lower service costs substantially by elimi- 
nating most causes for lift truck main- 
tenance and downtime. Since there is no 
traditional clutching mechanism there is 
no gripping surfaces to cause friction and 
wear. Drive lines, gears and _ pinions, 
another traditional cause of costly main- 
tenance, are also eliminated. Towmotor 
Corp 


Circle E17 green card, last page 


New Bulletin Discusses Mechanical Seal 


Bulletin AD-164 describes the corrosion- 
resistant Chemiseal mechanical seal. It 
lists types, optional designs, specifications 
and installations of the new seal. 

The Chemiseal combines the outstand- 
ing properties of Teflon with the depend- 


able features of bellows design. The ro- 
tating mechanical seal provides perfect 
fluid seal under a wide variety of chemical 
service conditions. The seals have shown 
outstanding durability when used with 
acids, alcohols, alkalies, hydrocarbons and 
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AVONDALE 
manufacturer of high alloy steel products for industry 


Avondale has the facilities and experience 
to fabricate pressure vessels of carbon 
steel, stainless steel or clad steel of al- 
most any thickness. Our facilities include 
one of the largest heat treating furnaces 
in the United States. Avondale’s foundry 
division can produce high alloy steel 
castings weighing up to 15,000 lbs. each. 
A special CF 4 low carbon 18-8 alloy is 


produced regularly. 





AVON DAL: 


MARIN E . fe ot oe j 


. VERSATILE BUILDER ON THE MISSISSIPPI 
a TH ©. 0. BOX 1030 *¢ PHONE UNiversity 6-4561 ¢ NEW ORLEANS 8, U.S.A 





POSEY 





STEEL PLATE FABRICATION 


~ yee 


PRESSURE VESSELS 


Backed by a half-century of experience, we are well 
equipped to design, fabricate and erect pressure 
vessels of all types and sizes, of steel or alloy steel, 
for liquid or gas. All standard codes are met, 
including ASME, API-ASME and API. 


LARGE O. D. STEEL AND ALLOY PIPE 


We have earned a reputation as a dependable 
source for fabricated pipe to meet a wide variety 
of applications. Carbon steel, stainless steel, nickel 
clad, stainless clad, monel clad, wrought iron... 
from 14” diameter and larger. Piling, dredge pipe 
and all accessories for the pipe line are our spe- 
cialties. 


Write, wire or phone for quotations and other 
information without obligation. 


POSEY IRON WORKS, INC. 


Steel Plate Division 
LANCASTER, PENNSYLVANIA 
New York Office: Graybar Building 





TUNNEL AND MINE EQUIPMENT ° IRON AND STEEL CASTINGS ° ASPHALT PLANT 


EQUIPMENT . BRICK MACHINERY AND MIXERS INDUSTRIAL HEATING EQUIPMENT 
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GAUGES 


USED IN 
REFINERIES 
AND 


CHEMICAL PLANTS 
THROUGHOUT 
THE WORLD 
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REFLEX 


Single or Multiple 
Sections 


TUBULAR 


Gauge Cocks 


Large Chamber 
Reflex Gauges 


Heated or Cooled 
Gauges 


SEND FOR 


COMPLETE ‘ 
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STRAHMAN VALVES, Inc. 


.16 Hudson St., New York 13, U.S.A. 
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New Equipment... 


engine and more controlled combustion. 
Despite its advantages, however, ebul- 
lient cooling has not been too practical 
in the past in temperate climates. Water 
is generally used as a coolant and must 
have a freeze-point depressant when tem- 
peratures drop to freezing or below. 
Attempts to use a standard anti-freeze 
such as ethylene glycol have not been 
generally successful because this material 


will not azeotrope with water. Though 
water in the engine itself may pro- 
tected, vapors produced by the boiling 
mixture contain only water which can 
freeze in the condensate return line. 

Of many materials tested by Dow for 
this use, Dowtherm 209 was found to be 
the best for use in ebullient cooling. It 
gives freeze protection both in the engine 
and in the condensate return line. 

It is recommended for use in a 53 per- 
cent (by weight) solution in water. This 
mixture gives freeze protection down to 


about —45 F. The Dow Chemical Co. 
Circle E16 green card, last page 

















One Foot Pedal Controls Fork Lift Truck 


A new method of power transmission 
based on the principle of hydrostatics is 
available. Called Towmostatic Drive, it 
enables operators to control all forward 
and reverse movements with a treadle- 
type pedal operated by the left foot—a 
simple heel-and-toe action. 

The new drive provides instantaneous 
power application while eliminating much 
of the traditional mechanism formerly 
required to operate a fork lift truck. 


| Towmostatic Drive requires no clutch as- 


sembly, transmission, drive line or dif- 
ferential and, of course, manual shifting 
levers are also eliminated. The drive pedal 
is specially designed for fatigue-free foot 


| operation. Control action is a completely 
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natural one, since a gentle forward, or 
toe pressure moves the lift truck forward 


and a slight heel pressure actuates reverse 
travel. Pedal movement results in a 
smooth, rapid pick-up, with no jarring of 
loads, and inching of the truck is ac- 
complished by this same pedal control. 

Designed to provide a marked improve- 
ment in lift truck gradeability by increas- 
ing grade pull about 20 percent with 
rated load, the unit is also expected to 
lower service costs substantially by elimi- 
nating most causes for lift truck main- 
tenance and downtime. Since there is no 
traditional clutching mechanism there is 
no gripping surfaces to cause friction and 
wear. Drive lines, gears and pinions, 
another traditional cause of costly main- 
tenance, are also eliminated. Towmotor 
Corp. 


Circle E17 green card, last page 


New Bulletin Discusses Mechanical Seal 


Bulletin AD-164 describes the corrosion- 
resistant Chemiseal mechanical seal. It 
lists types, optional designs, specifications 
and installations of the new seal. 

The Chemiseal combines the outstand- 
ing properties of Teflon with the depend- 


able features of bellows design. The ro- 
tating mechanical seal provides perfect 
fluid seal under a wide variety of chemical 
service conditions. The seals have shown 
outstanding durability when used with 
acids, alcohols, alkalies, hydrocarbons and 
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AVONDALE 
manufacturer of high alloy steel products for industry 


Avondale has the facilities and experience 
to fabricate pressure vessels of carbon 
steel, stainless steel or clad steel of al- 
most any thickness. Our facilities include 
one of the largest heat treating furnaces 
in the United States. Avondale’s foundry 
division can produce high alloy steel 
castings weighing up to 15,000 lbs. each. 
A special-CF 4 low carbon 18-8 alloy is 


produced regularly. 





AVON DAL! 


MARINE wAYVY ©, } 


VERSATILE BUILDER ON THE MISSISSIPPI 























POOCY SEEck PLATE FABRICATION 


PRESSURE VESSELS 


Backed by a half-century of experience, we are well 
equipped to design, fabricate and erect pressure 
vessels of all types and sizes, of steel or alloy steel, 
for liquid or gas. All standard codes are met, 
including ASME, API-ASME and API. 


LARGE O. D. STEEL AND ALLOY PIPE 


We have earned a reputation as a dependable 
source for fabricated pipe to meet a wide variety 
of applications. Carbon steel, stainless steel, nickel 
clad, stainless clad, monel clad, wrought iron... 
from 14” diameter and larger. Piling, dredge pipe 
and all accessories for the pipe line are our spe- 
cialties. 


rer | 
} 
| 
: 
’ 






Write, wire or phone for quotations and other 
information without obligation. 


POSEY IRON WORKS, INC. 


Steel Plate Division 
LANCASTER, PENNSYLVANIA 
New York Office: Graybar Building 





TUNNEL AND MINE EQUIPMENT ° IRON AND STEEL CASTINGS ° ASPHALT PLANT 


EQUIPMENT . BRICK MACHINERY AND MIXERS . Trieltl-ha-if Van lt Galt ice aeltli tah 
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thermocouple 
extension 
wire in 


MULAMPAIR CABLE 


it 
cuts 

installation 

costs 


When four or more pairs of thermocouple 
extension wires are needed, Serv-RITE 
thermocouple extension cable will reduce 
installation costs several ways. It takes 
considerably less time compared to pull- 
ing individual pairs of wires through 
conduit. Cable also permits the use of 
much smaller conduit than for the same 
number of individual wires. It can be 
hung without conduit, or installed in 
open trough or by direct burial. 

The cable, as well as each conductor, 
is color coded. Also, each pair of wire 
is marked for quick identification. 

Cables with multiple pairs of four or 
more conductors of the commonly used 
types are carried in stock. 


Write for Bulletin No. 1200-3 
for specifications and data on SERV-RITE 
thermocouple extension cables. 


CLAUD S. GORDON CO. 


Manufacturers ¢ Engineers « Distributors 
. 





615 West 30th Street, Chicago 146, Illinois 
2019 Hamilton Ave., Cleveland 14, Ohio 
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New Equipment... | 


related chemical compounds. They will 
operate for years in methanol, scrubbing | 
oil, hot water, acetic acid or propionic 
acid. 

The bulletin lists the advantage of 
bellows design, i. e., proper pressure 
balance is retained without disadvantage 
of conventional metallic bellows such as 
corrosion and flexural fatigue. The Chemi- 
seal uses spring loaded Teflon in the 
bellows section. 

The seals are produced in either of two 
types: (1) with separate mechanic ally 


) 


assembled carbon ring seal face, and (2 


with sealing face integral with bellows 
unit. The sealing face is determined by 
the nature of the medium and service 


requirements. The Garlock Packing Co. 
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industrial Battery Has 
Power Boost of 45 Percent 


An immediate boost in the power cap- 
abilities of any electric industrial truck 
is now possible with the completion of the | 
new Exide-Ironclad line of high-capacity 
storage batteries. 

Four new models in the line, 
up to 45 percent more power in 
battery container, incorporate the radical 
new armored porous tubing and many 
other engineering advances first introduced 
last year in the revolutionary type TG 
electric truck battery. 

Major reason for the high discharge- 
rate performance of the new batteries is 
the extreme permeability of the armored 
porous tubing used to contain the active 
material of the positive grids. This aids 
diffusion of electrolyte and, therefore, the 


packing 
a given 





Chemicals 
Wanted 


The National Registry of Rare 
Chemicals, Armour Research Foun- 
dation, 33rd Federal and Dearborn 
Streets, Chicago 16, has received 
urgent requests for the chemicals 
listed below. If anyone has one or 
more, even if only one gram quan- 
tities, please inform the registry. 
Cyclobutane 
5.5-Dimethylcyclopentadiene 
Tetradecylmethyl ketone 
1-Methylcyclobutene 
1,1,1-Trichloro-2-propanol (Isopral 
p-Nitrobenzenediazonium p-toluene 

sulfonate 
Propane-1 ,3-dithiol-2-carboxylic acid 
Chloramide 
N,N’-Dimethyl-decahydro- 

2-naphthylamine 
Perchlorocyclohexane 
Perchlorocyclohexene 
2,2’-Thiobis(4-chloro-6-methyl 
phenol) 
N-(2-Naphthy]) phosphoramidic 
acid 
Hexadecylmethyl ketone 
3-Hydroxy -4-methoxycinnamic 

(Isoferulic acid) 
2-Isocyanatopropane 
8,8,8-Trichloroborazole 
2,3’-Bipyridine 
Pentachlorocyclopentadiene 
3',3”,5',5”-Tetrabromophenolphtha- 

lein ethyl ester, potassium salt 


acid 
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In the COMPLETE LINE of 

Jerguson Heated Gages there is a 

model to meet your specific needs 
. heated by steam or electrically 


You can accurately gage heavy or vis- 
cous liquids with Jerguson Heated Gages 

. and the line is so complete there is a 
model to meet your specific problem 
Made in Reflex or Transparent styles, in 
External or Internal Tube models, as 
well as a large chamber model with dual 
tubes. Heated by steam, hot fluid, or elec- 
trically. Furnished with special jacketed 
heated-gage valves, union or non-union 
connections. You get accurate, depend- 
able gaging of heavy or viscous liquids, 
or protection for cold weather installa- 
tions. 


Ask for Jerguson 
Heated Gage Catalog 





Gages ond Volves for the 
Observation of Liquids ond Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Adams Street, Burlington, Mass. 
Offices in Major Cities 


Jerguson Tress Goge & Valve Co., Lid., London, Eng 
Pétrole Service, Poris, France 


See Booth 631 — Power Show 
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CRESCENT 


POLYETHYLENE 
INSTRUMENT TUBING 


Costs Less—Is Easier To Install 


SIX DIFFERENT TYPES TO 


MEET YOUR SPECIFIC NEED 
CRESCENT POLYETHYLENE MULTITUBE is 2 to 37 precision 
Polyethylene tubes spirally cabled together for greatest flexi- 
bility. The tubing assembly is protected against mechanical 
injury by an interlocked galvanized steel armor, Polyvinyl 
Chloride sheath, or other sheaths, as below 


CRESCENT POLYETHYLENE 

PRECISION INSTRUMENT TUBING 
TYPE P is manufactured from the best high molecular weight 
virgin Polyethylene compound and TYPE XP of high modulus 
virgin Polyethylene compound selected for their superior resist- 
ance to environmental stress cracking and aging. Extensive re- 
search, improved manufacturing methods and rigid test stand- 
ards have developed CRESCENT Polyethylene tubing to its 
present level of highest quality. it is furnished as single tubing 
in V4", %” and 2" sizes in up to eight bright colors. It is 
used exclusively in manufacturing CRESCENT POLYETHYLENE 
MULTITUBE in types as follows: 


STANDARD TYPES 


TYPE PA 


interlocked metallic armor provides plet i protection. 








TYPE PAT 
Polyviny! chloride sheath over the armor adds corrosion protection for 
the armor. Can be buried in the earth. 


TYPE PT 
PVC sheoth gives limited mechanical potection. For use in troughs, trays 
or conduit. 





SPECIAL SERVICE TYPES 





TYPE XPT-U 
Extra heavy PVC sheath over high modulus TYPE XP tubing permits 
direct burial, or use above ground where subject to moderate abuse. 


— 
¢ 
‘ 


TYPE XPT-F 
Seme as XPT-U with heavy a braid and outer PVC sheath. 
Provides time delay in event of flash fire. 


_ TULLE LOL 


¢ 





Ahshbsssie side 





TYPE XPT-FA 
Some as XPT-U with heavy asbestos braid and interlocked metallic 
armor. Provides complete mechanical protection, as well as time delay 
in event of flash fire. 


Write for complete information on these types, as well as types 
employing copper or aluminum tubing. Ask for new Bulletin No. 458. 


CRESCENT 


INSULATED WIRE & CABLE CO. INC. 
TRENTON 5, N. J. 
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So SIMPLE that 
"*Specials’’ are 
Likely to be: 
Standard! 












' A sleeve, raised 
ond lowered 
within o non- 
magnetic tube, 
oe ottrocts or 
releases on Alnico 
magnet attached to 
@ mercury switch. 
Basically, this is 
Mognetrol 


MAGNETROL 


The World's Most Dependable 


LIQUID LEVEL CONTROL 


Because of the utter simplicity of Magnetrol’s magnetic 
Operating principle, standard models can be easily 
adapted to meet any special requirements for pressure, 
temperature or corrosive liquids . . . and usually at 
little extra cost. This Magnetrol versatility has solved 
all kinds of tough level control problems. . . and given 
our engineers wide application experience that can be 
invaluable to you. 


Magnetrol is so simple that failure is all but impossible! 
Using only permanent, unfailing magnetic force for its 
operation, there’s nothing to wear out... no dia- 
phragms or bellows to stiffen and rupture .. . no 
electrodes to short or corrode ... no packing to bind 
or leak. Magnetrol is practically maintenance-free! 
Magnetrol units are available for controlling level 
changes from .0025-in. to 150-ft. . .. with multi-stage 
switching when desired. Send coupon for full details. 

Send Coupon 


MAGNETROL, Inc. For Full Details 


Ee icici 


MAGNETROL, Inc., 2112 S. Marshall Bivd., Chicago 23, Illinois 


Please send me catalog data and full information on 
Magnetrol Liquid Level Controls. 
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Only 


Leopold 


GLAZED TILE 
Fi LTEF R BOTTOMS 


Successfully meet 
all underdrain 
requirements 





Filter unit showing Leopold Filter 
Bottom and Leopold Fiberglass- 
Reinforced, Plastic Wash Troughs 


Performance Proved in 














New Equipment... | 


passage of current. The tubing acts as a 
highly efficient filter, 
chemical action. 

The tubing, made of continuous-filament 
glass fibres, within a perforated polyvinyl 
chloride armor, prevents practically any 
loss or shedding of active material. Al- 
though the porosity is extremely high, 
the openings are so minute that virtually 
no particles can work their way through. 
Thus, the tubing enables Exide to make 
more efficient use than ever of available 
space. 

The positive plates of the new batteries 
consist of Silvium grid spines, specially- 
blended long-life active material surround- 
ing the spines and polyethylene tube seal- 
ers bonded to the bottom of the tube 
assembly. 

Silvium, a patented alloy of silver, lead 
and other metals, has the highest re- 
sistance to electrolytic corrosion of any 


battery grid alloy in use. It can give up 
to 100 percent longer grid life than ordi- 
nary battery alloys. Exide Industrial Div., 
The Electric Storage Battery Co 

Circle E19 green card, last page 


facilitating electro- 
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TO TOP 
QUALITY 
and SERVICE — 





over 375 plants with a | 
daily capacity of more than | 
2% billion gallons! 


-MACIRON NS 


| BLINDS, SPACER RINGS, 





In this design, laterals and dis- 
tributing blocks form a perma- 
nent unit that assures equal 
filtration and uniform wash 
distribution with low loss of 
head. Made of de-aired fire 
clay—vitrified and salt glazed 
—the blocks can’t corrode, 
won’t absorb water, are acid 
and alkali resistant, and are 
not subject to tuberculation. 


In addition, the Leopold Filter 
Bottom needs only a shallow 
depth of small-sized filter 
gravel, does not require sup- 
porting concrete structures, 
and is the only design provid- 
ing a fixed and controlled sec- 
ondary backwash. 


Literature 
and Complete 
Details 
Furnished 

on Request! 











F. 6. LEOPOLD CoO., INC. 


Zelienople, Pa. 








COMPLETE WATER PURIFICATION 
AND FILTER PLANT EQUIPMENT 


434 








| pounds at 100 F. 





Industrial Version of Home 
Stop-and-Waste Valve 


Type 5560-S Stop and Bleed-off Valve 


has been added to the 5,500 line of Han- 
cock Forged Steel Valves. An angle type, 
with a % inch male NPT inlet, % inch 
female NPT union outlet, 
NPT bleed-off valve connection, its rat- 
ings are 600 pounds at 910 F. and 2000 


Outside screw, yoke, 
a choice of forged carbon steel, 


and a Ys inch | 


and body come in | 
type 304 | 


TEMPORARY STRAINERS, 
|LINE STRAINERS, 
| PIVOT FLANGES 


and 


This comprehensive booklet is 
your guide to the use of special- 
ized equipment planned and pro- 
duced to function with extreme 
efficiency. Detailed specifications, 
descriptions, and data are in 
cluded. 

In the years of supplying to the 
Petro-Chemical Field MAC-IRON 
has developed a design and pro- 
duction service to a degree seldom 
equalled. If confronted with an 


emergency or tight schedule, 
PHONE US. If not in stock, the 


equipment you need will be made 
up at once, 


Your inquiry will 
promptly bring a copy 
of Catalog A-7 or spe- 
cific engineering data. 
PHONE MAin 6-3712 
FOR IMMEDIATE 
PRODUCTION OR 
CONSULTATION 
SERVICE. 


“IF YOU USE PUMPS 
You need MAC-IRON Strainers” 


| 
| 
| 
| 








stainless steel, or type 316 stainless steel. | 
Trim material is an ard in 11-13 per- SANDUSKY The M ACK 
cent chrome stainless steel, but types 304 | Tie). WORKS 
or types 316 ss are also available. The | 
bonnet gasket is made of spiral wound | COMPANY 
stainless steel and asbestos for leakage pre- | OHIO 
vention. : 26) abiaenen sone 121 WARREN ST. 
An industrial version of the domestic 
PETROLEUM ReEeFINER—Vol. 37, No. 11 
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MELETRON 
MODEL 920 


$5300 


LIsT PRICE 


INHIBIT 


DERMATITIS 


AND OTHER ANNOYING 
SKIN INFECTIONS WITH 





Here’s the Simplest 
Diaphragm Pressure Switch 


for Explosive Atmospheres AMO Nari) melds: 






















WE BUILD IN WE DON’T USE WITH EFFICIENT DISPENSERS Port- 
able and Stationary Throughout 
EXTREME ACCURACY LINKAGES & BEARINGS Your Plant 





and DEPENDABILITY which, as they wear Recognized throughout industry as a super- 

wi i . make the ior, heavy duty paste-cream antiseptic 
maintained during f th rr ene skin cleanser, VI-LAN fortified with Lan 
operating life due to SC ao eS Act 12, is properly dispensed with portable 
direct acting design drift. and stationary dispensers conveniently 


placed on work benches, service trucks, 
oil rigs, laboratories, store rooms, work 











carts, lavatories, and in EVERY WASH 
OPERATION LIQUID SWITCHING ROOM. 
IN ANY POSITION ELEMENTS Used WITH OR WITHOUT WATER, Vi- 
ich he j Hess Lan removes greases, oils, paints, tars, 
which saves the installation re : acids, asphalt, pipe dope, rubber, etc., in- 
costs encountered in mount- “inet ans hibits dermatitis, and serves to eliminate 

e - « lost man hours and expensive compensation 

Br eg that uses liquid very critical to vibration. claims. 
swi ing clements. 

° a It drastically reduces hand-cleaning costs 
and removes stubborn soils in less time 
than conventional soaps and detergents. IT 

IMMUNITY ACCORDION DOES WHAT SOAP CANNOT DO and its 
anolin content preserves natural skin qual- 

TO VIBRATION DIAPHRAGMS ities. 

you can mount the switch which make the Write for descriptive folder: “Keep Their 

directly on your vibrating pressure switch No. 60-70 Hands Clean and Germ Free. 

of moving equipment. sensitive to vibration. 








‘ask for bulletins 920-925 Bp) AA *- ae re) ~~ 
ENTERPRISES, INC. 


427 South 20th Street 


i 0o="azc Warksdale valves (iumeeeaioe acces 


5125 ALCOA AVENUE e@ LOS ANGELES 58 © CALIFORNIA 
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GASKETS 


For Every Purpose 





HEAT EXCHANGER GASKETS 


Made in any size or shape needed in | 
double jacket type. Also cut from solid | 
metal or sheet packing. Write for Bulle- | 


| Is Theme of New Booklet 


tin 564. 


CORRUGATED METAL GASKETS 


Plain or jacketed type. Made of ingot 
iron, aluminum, stainless steel, copper, 
brass, nickel and monel in all sizes and 
shapes. Write for Bulletin 565. 


PROMPT DELIVERIES 


CHICAGO-WILCOX MFG. CO. 


7719 So. Avalon Ave., Chicago 19, Ill. 





TEMP-R-TAPE’ 


pressure-sensitive TEFLON* 
tapes for Class H &C 
insulation — for chemical 
resistant or non-stick facing 


Easy-to-apply, just press in place. 
Temp-R-Tapes provide dielectric 
strength up to 2750 v/m, low 
power factor, a — 100°F to 500°F 
(—75°C to 250°C) temperature 
range and a slippery, chemical re- 
sistant surface. “Called out” for 
many electrical and mechanical 
applications. 1/4” to 12” wide, 
.002” to .013”’ thick. From stock. 

* du Pont T.M. 
Write, phone or use inquiry service for 
SAMPLE AND DATA. 


CHR THE CONNECTICUT HARD RUBBER Co. 
407 East St., New Haven 9, Conn., SP 7-3631 


43¢ ) 


| digital control computor systems 


| New Equipment... § 
| : 


stop-and-waste valve, 
5560-S Valve is primarily an instrument 
valve, having a large number of applica- 
tions in process units. It can be used as 
stop valve between pressure source and 
pressure indicators, recorders and _ trans- 
mitters. The bleed-off design permits safe 
removal of pressure instrument. The bleed- 
off may also be used for bleeding-off vent 
pressure trapped in system above valve 
seat and for sampling. Manning, Maxwell 
& Moore, Inc. 

Circle E20 green card, last page 


Growth of Process Control 


A booklet has just been published en- 
titled “Evolution in Process Control.” It 
discusses some of the philosophies of petro- 
leum process contro] and a new approach 
to this problem. Something unique is being 
offered the petroleum refining industry in 
Genesys 
Corp. 

Circle E21 green card, last page 


Bulletin Describes Open 
And Closed-Tank Mixers 


Side and Top-Entering mixers are 
scribed in a new four-page bulletin. The 
mixers come in open and _ closed-tank 


de- 





of specifications, 


types with various arrangements of pro- 
pellers, turbines, and mixer blades. The 
brochure pictures the mixers and cites a 
number of their advantages. These include 
a rugged support and rigid alignment of 
the turned ground and polished shaft. 
Various extras are included at no extra 
cost. Custom units at standard prices avail- 
able. Specialty Engineering Co. 

Circle E22 green card, last page 


| Gage and Valve Slide 
| Selector Free to Users 


A new slide selector for easy selection 
of the correct size and type of liquid level 
gages and valves for any job is available. 
The pocket size selector condenses a wealth 
sizes and other data in 
easy-to-use form. 

The selector chart gives size numbers, 
visible glass and center-to-center con- 
nections for a complete line of gages in all 


BARRETT automatic 
Filling and Crimping Equipment 
for handling greases and other 

viscous fluids. 

@ No operator required. 

@ 100% air operated. 

Fills, seals, stamps and counts lug 
cover pails. Output of 15 pails per 
minute. Write for details on installa- 
tion to meet your requirements. 


BARRETT 


Manufacturing Co. 
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P. ©. Box 8096, Houston 4, Texas 


the Hancock Type | 


Model W Electrolytic Moisture Analyzer 
Explosion-Proof Model 


Measures water content 
better than 1 part per 


1,000,000! 


Some Useful Applications: 


@ Continuous or batch analyses of water im a 
wide variety of gas and liquid streams—includ- 
ing process streams, inert atmospheres uired 
in plant processes and laboratory dry aes, 
and plant instrument streams. 


@ Measuring reaction rates where water is in- 
volved as a reactant, product, or catalyst. 


@ Studies of moisture permeability of polymers 


Write for complete information 


MANUFACTURERS ENGINEERING 
& EQUIPMENT CORP. 


Hatboro - Pa. 


REFRACTORY HAYDITE 


Makes Higher 
Heat Resistant Concrete 
Heydite eggregate used with Lemate tnd 
roduces concrete su’ 


ry fer sus- 
teined temperetures up to *¥s00-2000° Pas 
which mokes it excellent for tubuler heeters, 
ducts, flues, stocks and catalytic crockers. 
Weighing from 30 to 40 per cent less then 

, Heydite is ex- 





P30" pound pe be nwo iach. Write to 


Certer-Waters eenen toa 
We sell direct te you. 











a 


CAPACITY 


i 
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SACHSE 
ELECTRIC 
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BATON ROUGE 
LA 
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types and pressure groups. Other data 
includes individual pressure-temperature 


of various gage-valve combinations, and 
cross-section illustrations and data on 
various types of valves. Jerguson Gage & 
Valve Co. 
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illustrated Booklet Has 


Motor Selection Charts 


A 27-page booklet, “Synchronous 
Motors and Controls,” is now available. 
This brochure is completely illustrated, 
and contains motor selector charts, appli- 
cation data, and formulas for calculating 
power factor. 

The booklet presents a quick summary 
of types and features of motors and con- 
trols. The material includes a discussion 
of power factor correction; factors to con- 
sider in selecting the motor; and special 


application problems. Westinghouse Elec- | 


tric Corp. 
Circle E24 green card, last page 


Pipe Fittings Described 
In New Reference Book 


A new 86-page master reference volume 
on stainless steel pipe fittings gives de- 
tailed information on a broad line of both 
IPS and Tube OD welding fittings, 


| stainless steel and non-ferrous alloy 
| fittings. Ladish Co. 
graphs on each type of gage, illustrations | 





pipe 
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Long Tubing Lengths From 
Sensing Unit Now Possible 


Capillary tubing is now being supplied 
to 3,000 feet and with flow rate tests 
when required. The previous maximum 
length was 500 feet for this small bore 
tubing. The longer capillary tubing lengths 
have these advantages: 





Outstanding 
Accuracy 


PALMER 


Dial Thermometer 


® Greater uniformity than is possible 
when drawing the same size of tub- 
ing at different times under different 
conditions and with different dies 
and mandrels. This facilitates instru- 
ment calibration 

@ Possible use of one continuous length 
of tubing from the sensing element to 
the indicating recording or 


screwed and socket welding fittings and 
ASA, MSS and Corrosion Weight flanges. 
Technical section includes data on manu- 
facturing standards, specifications, data on 
welding of stainless steel and corrosion 
resistances tables. Catalog is well bound 
and tab indexed for quick reference. Cata- 
log provides single source reference vital 
to all who specify, purchase or install 





CAPACITIES INGPM 
VISCOSITIES IN SSU 





ELEMENT) MICRON /|WATER 


Here is the 
capacity Sh a oe 


37.5 76 26 17 14 


31 
d 44 

range of 50 97 | 56] 33 | 21 | 18 
77 


75 133 46 29 25 


Purolator : 125 190 | 110] 65 | 42 | 36 


194 112 | 66 | 43 37 


lube fe ; 200 207 120 71 46 39 ° Direct-drive Bourdon Coil with 
3301133 179 1 51 44 a filled system for longer 


; lasting occuracy. 
. d 375 230 133 | 79 51 44 
grease A 500 200 116 | 68 | 44 38 


- NOTE: Flow rates are based on clean fivid at } PSI initial pressure drop. 
| ers — To approximete the flow of 1 PS! in SCFM for air, nitrogen, 


or similer gases, multiply the flow in GPM at 100 SSU by 4. 


... and here are the advantages: 


It’s easier to change the Purolator element between batches. Handles are 
attached to the specially constructed screw-on case. 


1000 
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Check these functional features 




















Stem can be placed at any desired 
angle and case can be rotated 
to most readable position. 




















| 21 





External calibration for zero setting. 
Unaffected by stem alignment. 
Accurate to one scale division. 

No sticking at any tempercture. 


Non-corrosive case. 


PALMER 


THERMOMETERS, INC. 


Mfrs. of Industrial Laboratory, 
Recording and Dial Thermometers 


2515 Norwood Ave., Cincinnati 12, O. 


Cleaning the element is fast, easy and thorough; simply rotate the element, 
manually or mechanically, against a fixed knife blade. 


Filtration is dependable and accurate because this filter uses Purolator’s 
Metal Edge principle, a tight durable coil of precisely spaced metal ribbon. 


The filter is designed specifically for batch filtration of greases. 


For more specific information contact Purolator Products, Inc. 


PUROLATOR 


PRODUCTS, INC. 
RAHWAY, NEW JERSEY AND TORONTO, 
ONTARIO, CANADA 


Filtration For Every Known Fluid 
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PUMPING PROBLEM \Z ee 
GIVING YOU Ree Your 


9 
TROUBLE ? STRUCTURAL STEEL and 


Get qualified help. ee ea 

Tell vs about #. el) - STEEL PLATE FABRICATION 
SK Gear Pumps, product of years of 5 Bei 2. _ ; s 

research and engineering experience, ? - 

are solving problems in almost Dhe TIME t * 
every industrial field—pumping i a o 
many types of materials like 
alcohol, fuel oils, glue, wax, ; se 
lube oils, resins, cellulose, heated We pride ourselves for “on 


oils, road tars. Some applications 7 time” delivery. Thoroughly ex- 
require only a top-quality standard 


* 
o. 


perienced staff of designers, engi 
pump. Ours are top-quality. Other : fs ' 
applications demand something special. neers, and fabricators, to furnish the 


If so, we're ready to cooperate. YS steel you want, when you want it. AISC 
We'd like to get acquainted aie 4 * members. ASME pressure vessels, tanks, 
—let us send you Bulletin _ . 


17-A describing , d 
our pumps and engineering service. i Location served by SP and MP railroads, and our 


Just write us. We'll send it. dock is on the Intracoastal Waterway. Write, wire 


or phone for FACT FILE on our complete facilities. 
Schule and Aoerien 


means cwaaraans 67. MARY IRON WORKS, INC. 


2257 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 


jet Apparates: | Retameters & flew | Valves: Ask for | Heat Transfer | Gear Pumps Ask 


re “oT Yl ate | ee | ee Stee! Fabricators for over Half a Century 


tuletn 10 Bulletin WT. FRANKLIN, LOUISIANA PHONE 820 


heat exchangers, as well as structural steel. 








Now—A Steam Trap that 
Adjusts Automatically to 
Every Operating Condition! 


Warm-up speeded by Aluminum 


discharge through by- In-line installation f 
‘ : All parts serviced 
pass as well as main wittaal sada or ramps, 


orifice. : . body from line walkways 
AUTOMATICALLY REGULATES FOR FASTER WARM-UP AND fa in pit covers, 
P OPERATING TEMPERATURE AT PEAK HEAT ° 
TO KEEP OPE ft s, ete. 
Proven bucket design with built-in accessories. By-pass thermostat Patented Upset design provides sure-footed, non-skid, 
increases discharge for warm-up and overload conditions. Thermo- non-directional safety—even in the presence of wet, 
stat compensated to operate at 10° below saturated steam temp greasy or other hazardous conditions. Non-magnetic, 
Wright-Austin Airxpel principle provides for mechanical discharge non-sparking and maintenance-free! Washington Alu- 
of air after Thermostatic by-pass has closed. minum will fabricate any shape, . 
width or length grating to answer tow .50 ' 
WRITE FOR BULLETIN 808 your most exacting requirements. o $ = ft 
WRIGHT-AUSTIN COMPANY -aeeeppeeaeeaneeanets 
sien taunt Senehs| « ° Gaimeek mee WASHINGTON ALUMINUM COMPANY, INC. 


Dept. 511 Baltimore 29, Maryland Phone Circle 2-1000 
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controlling section of 
even though the sensing 
distantly located 
The new extra long lengths of capillary 
tubing are wound on reels like the two 
shown. Shorter lengths are supplied as 
coils or, in maximum lengths of 39 feet, 
as straight tubing. Size checks on the bore 


instruments, 
element is 


include the preparation of photomicro- 
graphs like the one at upper left of photo- 
graph. Each line on the scale represents 
a thousandths of an inch, making the bore 
of this tube .012 inch in diameter. The 
heavy wall is characteristic of capillary 
tubing. Superior Tube Co. 
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Condenser Cleaner Weighs Ten Pounds 


In order to provide tube maintenance 
personnel with the most effective con- 
denser tube cleaner available, the one-man 
operated CC-475 Condenser Cleaner has 
been redesigned to quickly and thoroughly 
clean the most severely clogged tubes up 
to 1 inch diameter. It weighs only 10 
pounds and can be easily operated with- 
out using any supporting rigging 

This new, improved cleaner is now 
operated with a single-stage geared air 
driven motor to provide all the power 
necessary to clean even completely plugged 
tubes. The motor operates at 3800 rpm, 


3 
st 
Ate \la! ens 


accurately 
valve at the 


and its speed is quickly and 
controlled by a feathering 
handle 
In operation, the motor runs quietly, 
and a built-in flushing system controlled 
by a stainless steel sleeve valve, keeps the 
drill head cool and removes cuttings. The 
balanced design of this cleaner, coupled 
with its handle and accurate 
trigger control, insures fast, 
operation with less operator fatigue 
Airetool Manufacturing Co 
Circle E27 green card, last page 


convenient 
valve easy 


The 


High-Speed Fillers Increase Production 


Texaco fills a complete line of motor 
oils hydromatic fluids and antifreeze using 


only three machines at its Port Arthur 
plant. Two of the machines, Type RPL-21 
piston fillers, handle quarts at a rate of 
410 to 425 a minute. Each machine has 
an additional 65 quarts per minute in 
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reserve capacity and will operate with 
products of any viscosity over a tempera- 
ture range of 80 to 105 F. Texaco’s third 
filler is a Pfaudler RPL-7 which handles 
gallons at 60 to 80 per minute. 

Clean, efficient operation is 
the fillers have a guaranteed 


assured as 
accuracy of 


REFINER 


New Equipment... 


liquid volume. There 1s 
absolutely no spillage problem to increase 
production and maintenance costs, 
cans are shipped to customers with labels 
and cartons clean. The Pfaudler Co 
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+0.1 ounce by 


ana 


Many Laboratory Items 


Included in Bulletin 
The 34th edition of “What's 
the Laboratory” is available. There are 
approximately thirty-five items—including 
four new developments (Fraction Collec- 
tion System for the GC-2 Gas Chromato- 
graph, Oxygen Analyzer for hospital and 
industrial use, Liquid Sampler for micrc 
sample handling technique, and an Experi- 
mental Cation Electrode for pH Meters 
2 new Bench-Type Furnace 
—Leco Box-Type Furnace with a 3000 F 
Refractory—new tools for working glass 
unique slide rule—four new disposable 
plastic Falcon items Precision Colori- 
meter—Shadow Indicating Pennograph 
Scale, plus many others. Scientific Glass 
Apparatus Co In 
Circle E29 green card, last page 


New for 


Temco 


Rupture Disks Accurate to 
5 Percent Rated Burst 


A new range of Impervite rupture disks 
has been designed for mounting in stand- 
ard 300-pound A.S.A. flanges. They are 
being produced in six standard in 
of 25 pounds from 175 to 
ratings 

This development provides a complete 
line of impervious graphite rupture disks 
for use from full vacuum to 300 psi. at 
any temperature to 650 F., in diameters 
from 2-inch to 24-inch, depending upon 
burst rating 

All Impervite rupture disks fit standard 
A.S.A. 150 or 300 pound flanges. They 
are accurate to +5 percent of rated burst 
They are unaffected by action of all cor- 
rosives except a few highly oxidizing agents. 
Burst rating is independent of temperature 
changes, and no fatigue failure has been 
encountered in four years of field experi- 
ence 

These disks are 
pressured or 


rements 
300 psi burst 


suitable for use in any 
vacuum process to protect 
against rapid or gradual buildup 
of overpressure. They are normally used 
at 75 percent of the rated burst of the 
vessel. These disks are recommended 
to protect special pressure 


vessels 


also 
storage vessels 
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SpencerChemicalCompany, 
Vicksburg, Mississippi, 
employs two GHH 
centrifugal gas 

circulators (Maulwurf-type) 
in their ammonia synthesis. 
These units have 

operated without 

trouble since 

February, 1954. 


AURA 


Maulwurf-type 


. 12a ine’ 
a 
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GUTEHOFFNUNGSHUTTE 


STERKRADE AKTIENGESELLSCHAFT 
THE FORAM CORPORATION 


REPRESENTATIVES: 


STERKRADE WORKS - GERMANY 


S= GHH H.P. Centrifugal Gas Circulators, 


50 Enon Ss STREET, NEW YORK 4, N.Y. Sqenons: WHitehall 3-824! 








Saw” SWEETENING 


TENNESSEE 


COPPER CHLORIDE 


Tennessee's Copper Chloride was developed to 





effect efficient Mercaptans removal. 


of Copper Chemicals. 


Other products of interest— 
Ferric Sulfate—Copper Sulfate, 


Copper Oxide—Sulfur Dioxide. 


For samples make request on 
your company letterhead. 


TENNESSEE CORPORATION 


017-629 Grent Building, Atlents, Ge 
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UNTREATED ! 
GASOLINE 
TREATED 6 
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“HOW TO SOLVE 


heat transfer problems 








Here is the book to give you a quick view 
of heat transfer fundamentals and the cal- 
culations of applying them in the design 
of such equipment as feed-water heaters, 
condensers, boilers, internal-combustion 
engine cylinders, and fan coils. Emphasizes 
basic aspects and immediately useful cal- 
culations! 


Just Published—3rd Edition 


Introduction to 


HEAT TRANSFER 


By Aubrey I. Brown and Salvatore M. 
Marco, both of The Ohio State University 


Third Edition, 328 pages, 6x9, 70 illus., $6.75 


Engineers encountering a growing number 
of problems in this field will appreciate 
the directness of the treatment. Third edi- 
tion includes new chapters on fluid flow 
in the convection process and graphical 
and numerical methods applied to heat 
conduction problems. 


The Gulf Publishing 
Company 
P. O. Box 2608 
Houston 1, Texas 
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Chapter 


Headings 
1. Modes of Heat 


the Convection 
Process 
7.Forced Convec- 
thon 
8. Free or Natural 
Convection 
9.Heat Transfer 
to + 


Liq 
10. Condensing 


11. ons all Trans- 
fer of Heat 

12. Applications of 
the Principles of 
Heat Transfer 
to Design Prob- 
lems 

13. Transient 
Conduction 

14. Graphical and 

* Numerical 
Methods for 
Heat-conduc- 
tion Problems 
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enclosures and similar apparatus, 

These rupture disks can be installed in 
conjunction with pressure relief valves, 
which limits product loss in event of rup- 
ture. These disks are also used by them- 
selves, in which case a rupture results in 
opening venting. Fall Industries, Inc. 


Circle E30 green card, last page 








Junior Pipe Clamp Stops 
Leaks in 2-inch Pipe 


The Junior Emergency Pipe Clamp, a 
companion to the old Emergency Pipe 
Clamp that has served industry for a 
half-century, has been introduced. The 
Junior is made up in single bolt width. 
instead of two bolt width, and is only 
2% inches wide. 

Like the Emergency Pipe Clamp, it is 
made of malleable iron, it has a full length 
hinge along one side, a single oversized 
plated bolt on the other. The top half is 
a little narrower than the bottom or 
gasket half of the clamp. New feature 
the lug on the gasket half is slotted for 
quick bolting. This makes it far more 
simple to apply than a band clamp. The 
recessed pressure-equalizing gasket, cover- 
ing the entire bottom half of the clamp, is 
cemented in 


Installation is astonishingly quick. Just 
place the narrow or top half of the clamp 
on the pipe opposite the leak. Then hook 
the wide gasketed half on the hinge. Press 
this wide gasketed half against the leak | 
and the bolt will automatically fall into 
place. Tighten the nut and the job is 
done. 

This new clamp is now available for 
2 inch pipe—2'% inch and 3 inch sizes 
will follow in the near future. M 
Skinner Co 
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Free to 
PETROLEUM REFINER Subscribers 


Write for free booklet on preparation 
of articles for PerroLteum REFINER, 
the technical press generally, as well 
as papers for technical meetings. 


Use Reader’s Service green cards in 
the back of this issue. Write on the 
card “Free Author’s Booklet,” fill in 
name, address and mail. No charge, 
no obligation. 
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Tower Packings 


Here are several types of tower 
packing made in one of the Knight 
plants, the largest in the country 
specializing in tower packing pro- 
duction. 

Knight packing includes the pop- 
ular and efficient Berl Saddles made 
of unglazed porcelain and chemical 
stoneware. Both are sturdy, non- 
spalling and entirely acid proof. Berl 
Saddles, made of Permanite or steel, 
are available for use with strong 
caustic solutions or HF. 

Knight makes other tower pack- 
ings— including Raschig, Lessing, 
spiral, and partition rings. We also 
furnish the new polyethylene Teller- 
ette packing shown. 

Data concerning sizes, weights, 
surface area, etc., on our various 
types of tower packings is given in 
Knightware Chemical Equipment 
Bulletin No. 11— Write for your 
copy. 


Maurice A. Knight 


956 Kelly Ave., Akron 9, Ohio 
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KOCH 
FLEXITRAYS 


Vickers’ new multi-million dollar 
petrochemical complex built by 
Procon, Incorporated, is the first 
petrochemical plant to be built in 
Kansas, and is expected to produce 
more than 15 million gallons of pe- 
troleum aromatics annually. 


Throughout the world, operators 
have proved that Koch’s economical 
fractionating trays have as much 
as 25% better efficiency than con- 
trays... give 

lower pressure 

laintenance 

nstallations have 

lexitray’s superi- 
r devices in capacity 
and efficiency! KOCH 


HER 
cho 


In planning your next tower, 
sult KOCH! 
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CORPUS CHRISTI 


Incorporated in Dallas as Wyatt Metal Works 


Merger with Dallas Boiler Works; name changed to 
Wyatt Metal & Boiler Works 


Houston plant, now Wyatt's largest, put in operation 


(Wholly owned subsidiary) 


Wyatt de Mexico S.A. C.V. became an oaffilicte 


1955 | Wyatt's Plastics, Inc. Plants in Houston and Wallis 


Existing facilities bought in Corpus Christi 


WYATT METAL & BOILER WORKS, INC. 


SALES OFFICES 


HOUSTON * DALLAS * TULSA © PITTSBURGH * PHILADELPHIA 
NEW YORK * CORPUS CHRISTI * LOS ANGELES * MEXICO CITY 
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